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Executive Summary

A Base-wide Expanded Site Inspection (ESI) was performed at the Naval Research Laboratory — Chesapeake Bay
Detachment (NRL-CBD) to:

e Further evaluate whether historical practices led to site-related releases to the environment that pose a
potential unacceptable risk to human health and/or the environment at five environmental restoration sites
and one area of concern (AOC).

e Further delineate buried waste disposed of at the three landfill sites (Sites 3, 4, and 5).

The areas included in the investigation were selected based on recommendations presented in the Final Base-
Wide Site Inspection Report (CH2M, 2016) and are summarized in Table ES-1.

Table ES-1. Reasons for Inclusion in Base-wide ESI Investigation

Investigation Area Reason(s) for Inclusion in the Base-wide ESI Investigation
Site 3 — Landfill No. 1 Further evaluation for human health and ecological risks in surface soil
Site 4 — Landfill No. 2 Further evaluation for human health and ecological risks in surface soil
Site 5 — Landfill No. 3 Further evaluation for human health and ecological risks in surface soil
Site 7 — Road Oil Application Further evaluation for ecological risks in surface soil

Site 9 — Photo-processing Waste Further evaluation for ecological risks in surface soil

AOC D — Water Tower Further evaluation for human health and ecological risks in surface soil

The purpose of this document is to report the findings of the Base-wide ESI based on the investigation objectives
identified in the Uniform Federal Policy Sampling and Analysis Plan and to address the issues noted above. To
support the Base-wide ESI, a field investigation consisting of test pitting, surface soil sampling, direct-push
technology soil sampling, monitoring well installation, groundwater sampling, and x-ray fluorescence soil
screening for lead was performed. Analytical data generated during this investigation were combined with data
generated during the Site Inspection and evaluated in the human health risk screening and the ecological risk
screening to determine potential risks associated with exposure to analytes in site media. The Base-wide ESI
recommendations based on site characterization and potential site risks are summarized in Table ES-2.

Table ES-2. Base-wide ES| Recommendations

Investigation Area Recommendation
Site 3 — Landfill No. 1 Further evaluation of surface soil
Site 4 — Landfill No. 2 Further evaluation of surface soil
Site 5 — Landfill No. 3 Further evaluation of surface soil
Site 7 — Road Oil Application No further action

Site 9 — Photo-processing Waste Further evaluation of hydroquinone in soil and groundwater

AOC D — Water Tower Further evaluation of surface soil

A historical records review of Building 76 and its surrounding area at NRL-CBD was performed to investigate the
presence of solid waste and debris at the base of the hill near the building. A site visit and historical records
search of available base documents were conducted in early 2019. The document review noted Building 76
historically supported multiple trade shops (carpentry, machine, plumbing, and electrical) and is currently used for
storage. Based on observations during the site visit it was suggested that subsurface construction debris noted
along the western hillside of Building 76 may be related to the timeframe when Building 76 was constructed. The
Navy is evaluating this area to determine whether a new environmental restoration site should be created.
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Introduction

This report was prepared under the Department of the Navy (Navy), Naval Facilities Engineering Command
(NAVFAC) Washington, Comprehensive Long-term Environmental Action — Navy (CLEAN) 9000 Contract N62470-
16-D-9000, Contract Task Order JU23 and in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended by the Superfund Amendments and Reauthorizations Act of
1986. This deliverable has been submitted to NAVFAC Washington and the Maryland Department of the
Environment (MDE), which serves as the lead regulatory agency.

This report presents the results of the Base-wide Expanded Site Inspection (ESI) conducted at the Naval Research
Laboratory — Chesapeake Bay Detachment (NRL-CBD) located in Chesapeake Beach, Maryland (Figure 1-1). Six
sites - Sites 3, 4, 5, 7, 9, and AOC D (Figure 1-2), were identified for investigation during the Base-wide Expanded
Site Inspection (ESI) based on the recommendations from the Base-wide Sl Report (CH2M HILL, 2016). Table 1-1
lists the sites included in the Base-wide ESI based on the recommendations presented in the Final SI Report
(CH2M, 2016).

Table 1-1. Summary of Investigation Areas

Investigation Area Reason(s) for Inclusion in the Base-wide ESI
Site 3 — Landfill No 1 Further evaluation for human health and ecological risks in surface soil
Site 4 — Landfill No 2 Further evaluation for human health and ecological risks in surface soil
Site 5 — Landfill No 3 Further evaluation for human health and ecological risks in surface soil
Site 7 — Road Oil Application Further evaluation for ecological risks in surface soil

Site 9 — Photo-processing Waste Further evaluation for ecological risks in surface soil

AOC D —Water Tower Further evaluation for human health and ecological risks in surface soil

The objectives of the Base-wide ESI were to:

1) Further evaluate whether historical practices led to site-related releases to the environment that pose a
potential unacceptable risk to human health and/or the environment at five sites and one AOC (Sites 3, 4, 5, 7,
9, and AOC D).

2) Further delineate buried waste disposed of at the three landfill sites (Sites 3, 4, and 5).

AX0121191314WDC 1-1
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SECTION 2

Facility and Site Background
2.1 NRL-CBD Facility Background, Mission, and History

NRL-CBD is located south of Chesapeake Beach, Maryland and approximately 40 miles southeast of Washington,
D.C. The installation occupies approximately 160 acres of land along the western shoreline of the Chesapeake Bay.
The facility is separated into an eastern and western portion, separated by Bayside Road (Maryland State Route
261).1 The facility is bounded by the Chesapeake Bay to the east and offsite residential housing areas to the north,
south, and west.

The mission of NRL-CBD is to provide and maintain facilities for use by the research divisions of the Naval
Research Laboratory — Washington, D.C. (NRL-DC), for the testing, development, and evaluation of radar, radio,
optical, and fire control equipment, along with other research projects requiring a maritime environment or open
skies, but with land-based support facilities (NEESA, 1984).

The original acquisition of land for NRL-CBD was made in 1941, and construction progressed rapidly during World
War Il. Major expansion occurred in 1953 and 1954 with construction of a large laboratory building, shop facilities,
and complete utility systems (NEESA, 1984).

2.2 Facility Geology and Hydrogeology

NRL-CBD is in the Atlantic Coastal Plain physiographic province. The sediments of the Coastal Plain are a thick
sequence of unconsolidated sands, clays, and gravels and, at times, indurated lime or iron-cemented sands
(NEESA, 1984). The two primary formations that underlie NRL-CBD are the Choptank formation, which ranges
from 75 to 100 feet thick, and the underlying Calvert formation, which is approximately 150 feet thick (NEESA,
1984). Based on information obtained from the soil borings collected during the SI (CH2M, 2016), the 2017
Background Groundwater investigation (CH2M, 2017a), and the per- and polyfluoroalkyl substances investigation
(CH2M, 2017b) at the facility, the soils underlying NRL-CBD are consistent with the Atlantic Coastal Plain and the
Choptank formation. Soil lithologic descriptions at NRL-CBD consist predominantly of clays from ground surface to
approximately 120 feet below ground surface (bgs) and then transitioning into clayey sand (between 120 and 200
feet bgs) and ultimately to poorly-graded sand (below 200 feet bgs).

Shallow groundwater across the facility has been encountered from depths ranging from 10 to 27 feet bgs.
Localized groundwater flow is influenced by surface topography, which causes the groundwater flow to radiate to
the northeast and southeast from Navy Court Road (Figure 2-1). This shallow water table is underlain by a thick
clay layer (i.e., Calvert confining unit) that is believed to be laterally continuous and fully confining to the deeper
Piney Point aquifer.

2.3 Land Use

NRL-CBD consists of laboratory buildings, shop facilities, and other structures that support its mission (see
Section 2.1). The six sites investigated during the Base-wide ESI are located on the western portion of the facility
(Figure 2-1) and currently and for the foreseeable future, are expected to have an industrial land use.

1 in addition to the facility at 5813 Bayside Drive, NRL-CBD also operates a boat from a small dock area (referred to as the Navy Dock) located in

downtown Chesapeake Beach, Maryland (approximate address 8050 Bayside Road; Latitude = 38°41°30.05” North, Longitude = 76°32’06.00” West). The
Navy Dock is approximately 1.7 miles north of the main NRL-CBD facility.

AX0121191314WDC 2-1



BASE-WIDE SITE INSPECTION REPORT, NAVAL RESEARCH LABORATORY — CHESAPEAKE BAY DETACHMENT

2.4 Conceptual Site Model

Figures 2-2a, 2-2b, and 2-2c present the current understanding of the conceptual site model (CSM) for the six
sites investigated in the Base-wide ESI. The CSM describes the relationship between potential contaminant
sources and their impacts to the receptors and the environmental media of concern. Section 2.4.1 describes the
potential contamination sources at each Base-wide ESI site and Section 2.4.2 describes the transport pathway
between the potential contamination sources to the media of impact (i.e., soil and/or groundwater).

The areas being evaluated during the Base-wide ESI are composed of two distinctly different habitat types. Site 5
is composed of wooded habitat, while Sites 3, 4, 7, and 9 and AOC D are composed of primarily mowed mixed
grass habitats that are bordered by wooded habitat on one or more sides. Despite the variability in habitats, soil
(surface and subsurface) and groundwater are the media of concern at the six Base-wide ESI sites.

24.1 Potential Source Areas

This section summarizes the potential source areas for each of the sites investigated during the Base-wide ESI. The
site history and suspected past disposal practices are discussed in the subsequent sections for each specific site.

e Site 3 - From 1942 until 1950, Site 3 was used as a landfill for municipal, shop, and laboratory wastes. After
the landfill closed the site was used for storage. Based on the history of the site, the likely potential source
areas that may be associated with an environmental release are the disposal pits and undocumented releases
during the time the site was used as a storage area.

e Site 4 —From 1950 until 1958, Site 4 was used as a landfill for municipal, shop, and laboratory wastes. Based
on the history of the site, the likely potential source areas that may be associated with an environmental
release are the disposal pits.

e Site 5—From 1958 until 1968, Site 5 was used as a landfill for municipal, shop, and laboratory wastes. After
the landfill was closed the site was used for storage. Based on the history of the site, the likely potential
source areas that may be associated with an environmental release are the disposal area and burn pits. In
addition, undocumented releases from the time when the site was used as open storage may serve as a
source.

e Site 7 — From 1940 until 1952, Site 7 consisted of unpaved roads located on the portion of NRL-CBD located
west of Bayside Road. The unpaved roads were treated with waste oils for dust control. Based on the history
of the site, the likely sources of site-related constituents are the former oiled roadways, which are
documented to have potentially contained polychlorinated biphenyl (PCB)-contaminated oil.

e Site 9 — From the late 1950s until 1975, Site 9 contained a photo-processing laboratory. Based on the history
of the site, the likely source area that may be associated with an environmental release is the former drain
pipe through which the photo processing wastes were reportedly disposed of. The building and drain pipes
have been since demolished and removed from the site.

e AOCD - Lead-based paint associated with routine maintenance of the water tower conducted during the
1950s through 1970s is thought to serve as a potential source for lead that may be found in surface soils at
the site.

2.4.2  Transport Pathways

A transport pathway describes the mechanisms whereby site-related constituents, once released, may be
transported from a source area to exposure media where receptor exposures may occur. The primary
mechanisms for constituent transport from the potential source areas are:

e Infiltration/leaching of constituents from the landfill waste material into surface and subsurface soils and/or
groundwater (for Sites 3, 4, and 5)
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e Discharge/leaking of oil or related petroleum constituents from oil/petroleum storage vehicles driving on the
unpaved site road at Site 7

e Discharge of photo-processing wastes into the surface and subsurface soils at Site 9

e Infiltration/leaching of lead from the water tower paint chips into surface and subsurface soils at AOC D
Additional transport pathways may include:

e Overland flow/surficial runoff to downgradient terrestrial areas

e Suspension/deposition of particulates via wind to downgradient terrestrial areas

e Leaching of chemicals from surface soils into subsurface soil and groundwater via infiltrating precipitation

e Uptake by biota from soil (for example, vegetation and soil invertebrates) and trophic transfer to upper
trophic level receptors (e.g., birds and mammals)
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Human Health Exposures and Receptors
Media - Soil

+ Current adult/adolescent trespassers and visitors, and adult industrial workers exposed to surface soil through incidental ingestion, dermal contact, and
inhalation of particulate emissions.

to surface and subsurface soil through incidental ingestion, dermal contact, and inhalation of particulate emissions.
Media — Groundwater

+ Current and future adult industrial workers as well as future adult and child residents exposed to shallow groundwater through vapor intrusion from the
groundwater into indoor building air at any of the sites with buildings, or buildings downgradient of the site.

+ Future construction workers exposed to shallow groundwater through dermal contact and inhalation of volatile emissions in an open excavation, if shallow
groundwater is within 15 feet of the ground surface.

+ Future residents or industrial workers who use the water as a potable water supply. Future residents receptors could be exposed to the groundwater through
ingestion, and dermal contact and inhalation of volatile emissions while showering. Future industrial workers could be exposed to the groundwater through
ingestion.

+ Future adult/adolescent trespassers and visitors, adult industrial workers, construction workers, and if the site is redeveloped adult and child residents exposed

Additional Transport Pathways At
Sites 3, 4, 7, and AOC D May Include:

+ Overland flow/surficial runoff to downgradient
terrestrial areas

+ Suspension/deposition of particulates via wind
to downgradient terrestrial areas

+ Leaching of chemicals from surface soils into
subsurface soil and groundwater via infiltrating
precipitation

« Uptake by biota from soil (e.g., vegetation, soil
invertebrates) and trophic transfer to upper
trophic level receptors (e.g., birds and
mammals)

Ecological Exposures and Receptors

Media - Surface Soil

Habitat - Mowed mixed grass habitat bordered by wooded habitat on one or more sides
Receptors and Exposure Pathways -

+ Lower Trophic (plants and soil invertebrates): direct contact with contaminated soil (root uptake for plants)

+ Upper Trophic (ground-foraging birds & small mammals, predatory birds): ingestion of chemicals from soil and food while
foraging and the dermal absorption of chemicals from direct contact with soil

Site 3

?

’ Site 4 v

GOSN £

Landfill No. 2 Landfill No. 1

Access Road

Water Tower

Exact waste thickness
is unknown

Not to Scale

FIGURE 2-2b
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Transport Pathway for infiltration/leaching of
constituents from the landfill waste material
into surface and subsurface soils and/or
groundwater at Sites 3 and 4

Transport Pathway for discharge/leaking of oil
or related petroleum constituents from
oil/petroleum storage vehicles driving on the
unpaved site road at Site 7

Transport Pathway for infiltration/leaching of
lead from the water tower paint chips into
surface and subsurface soils at AOC D
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Human Health Exposures and Receptors
Media - Soil

+ Current adult/adolescent trespassers and visitors, and adult industrial workers exposed to surface soil through incidental ingestion, dermal contact, and inhalation of
particulate emissions.

+ Future adult/adolescent trespassers and visitors, adult industrial workers, construction workers, and if the site is redeveloped adult and child residents exposed to
surface and subsurface soil through incidental ingestion, dermal contact, and inhalation of particulate emissions.

Media - Groundwater

+ Current and future adult industrial workers as well as future adult and child residents exposed to shallow groundwater through vapor intrusion from the groundwater into
indoor building air at any of the sites with buildings, or buildings downgradient of the site.

+ Future construction workers exposed to shallow groundwater through dermal contact and inhalation of volatile emissions in an open excavation, if shallow groundwater is
within 15 feet of the ground surface.

« Future residents or industrial workers who use the water as a potable water supply. Future residents receptors could be exposed to the groundwater through ingestion,
and dermal contact and inhalation of volatile emissions while showering. Future industrial workers could be exposed to the groundwater through ingestion.

Ecological Exposures and Receptors
Media - Surface Soil
Habitat — Mature upland forest (deciduous with scattered evergreen) and scrub shrub understory

Additional Transport Pathways At Legend
Sites 5 and 9 May Include:

+ Overland flow/surficial runoff to downgradient
terrestrial areas

+ Suspension/deposition of particulates via wind
to downgradient terrestrial areas

+ Leaching of chemicals from surface soils into

_ Water Table

Transport Pathway for
infiltration/leaching of constituents
from the landfill waste material
into surface and subsurface soils

subsurface soil and groundwater via infiltrating and/or groundwater at Site 5

precipitation

+ Uptake by biota from soil (e.g., vegetation, soil
invertebrates) and trophic transfer to upper
trophic level receptors (e.g., birds and
mammals)

Transport Pathway for discharge
of photo-processing wastes into

the surface and subsurface soils
at Site 9

Ecological Exposures and Receptors
Media - Surface Soil
Habitat - Mowed mixed grass habitat bordered by wooded habitat on one or more sides

Receptors and Exposure Pathways -
+ Lower Trophic (plants and soil invertebrates): direct contact with contaminated soil (root uptake for plants)

+ Upper Trophic (ground-foraging birds & small mammals, predatory birds): ingestion of chemicals from soil and food
while foraging and the dermal absorption of chemicals from direct contact with soil
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Not to Scale

Receptors and Exposure Pathways -
+ Lower Trophic (plants and soil invertebrates): direct contact with contaminated soil (root uptake for plants)

+ Upper Trophic (ground-foraging birds & small mammals, predatory birds): ingestion of chemicals from soil
and food while foraging and the dermal absorption of chemicals from direct contact with soil
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SECTION 3

Investigation and Data Evaluation Methodology

This section provides descriptions of the field investigation activities and analytical methods and data evaluation
along with descriptions of the risk screening approach, methods, and calculations. Site-specific descriptions of the
field activities, presentation of analytical results and site characterization, and risk screenings evaluations are
presented in Sections 4 through 9.

3.1 Investigation Methods

The Base-wide ESI investigation utilized a phased data evaluation approach. Digital geophysical mapping results
from the SI (CH2M, 2016) were used to select test pits at the three landfill sites (Sites 3, 4, and 5). Since the Sl test
pit locations were selected using the highest digital geophysical mapping (DGM) responses, the Base-wide ES| test
pit locations were selected using the next highest DGM responses available. If waste was found in the test pit, the
proposed soil boring closest to the test pit was to be placed adjacent to the test pit. If waste was not found in the
test pit, the proposed soil boring closest to the test pit was to be placed at a location within the site boundary
where it can provide for wider spatial coverage to determine the presence or absence of contamination. For sites
where, historical land-filling practices were not suspected, such as at Sites 7 and 9 and AOC D, pre-determined
sampling locations were selected to provide wider spatial coverage to determine the presence or absence of
contamination. Investigation activities during the Base-wide ESI were performed in accordance with the Uniform
Federal Policy Sampling and Analysis Plan (UFP-SAP) (CH2M, 2018) and described in the following sections, along
with deviations encountered in the field.

3.1.1 Utility Clearance

Utility clearance was performed to identify subsurface utilities and metallic anomalies at proposed soil boring and
monitoring well installation locations. Subsurface anomaly detection equipment, such as magnetometers and
ground-penetrating radar, were used to find metallic features such as piping and wiring. Several proposed
sampling locations at Sites 4, 5, and 7 were relocated because of the detection of subsurface utilities and
anomalies during the clearance activities.

3.1.2 TestPitting

Test pits were dug at the three landfill sites (Site 3, 4, and 5) during the Base-wide ESI to determine the presence
of waste materials based on DGM results. As noted in Section 3.1, the Sl test pit locations were selected based on
highest DGM responses and the Base-wide ESI test pit locations were selected based on the next highest DGM
responses. The dimension of each test pit was approximately 10 feet in length and 5 feet in width, and with a
maximum depth of 10 feet bgs (see Appendix A for test pit logs). If waste was encountered prior to the depth of
10 feet bgs, the test pitting activities stopped at that depth. Groundwater was not encountered during the
excavation of Base-wide ESI test pits.

The excavated material from each test pit was placed adjacent to the test pit and segregated into two stockpiles,

a soil cover material pile and a waste material pile (if present). The CH2M HILL, Inc. (CH2M) onsite geologist
recorded observations from each test pit, such as sidewalls and floor conditions and waste materials discovered (if
present). The CH2M onsite geologist also prepared a sketch of the test pit findings. Once the test pit had been
characterized, the test pit was backfilled first with excavated waste material (if present) and then followed with
the excavated soil cover material. The surface of the test pits was restored to approximately the original grade
and reseeded with grass and protected with straw cover. Additionally, as a Health and Safety precaution,
radiological monitoring was performed during test pitting activities due to the potential for undocumented
radiological items to have been disposed of in landfills.
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3.1.3  Soil Sampling

For soil sampling locations at Sites 3, 4, 5, 7, and 9, a direct-push technology (DPT) drill rig was used to advance
soil borings. Soil borings were advanced to 10 feet bgs at Sites 3, 4, 5, and 9; to 8 feet bgs at Site 7; and to 2 feet
bgs at AOC D. Soil lithologic information was collected by the CH2M onsite geologist for each soil core. Soil
descriptions, including grain size, color, moisture content, relative density, consistency, soil structure, minerology,
and site-specific comments, were noted on the boring log form (Appendix B). Surface (0 to 0.5 foot bgs) and
subsurface (depth ranges varied) soil samples were sampled from soil cores collected in 5-foot-long disposable
acetate liners. Subsurface soil sampling depth intervals were selected based on elevated photoionization detector
(PID) readings or distinct visual and odorous observations (i.e., soil staining, strong petroleum smells). If there
were no elevated PID readings and/or no distinct visual and olfactory observations in the subsurface soil core, the
sampling interval selected was between 8 to 10 feet bgs at Sites 3, 4, 5, and 9, and 5 to 8 feet bgs at Site 7. In
addition to DPT soil collection, surface soil samples were collected using disposal plastic scoops at Site 5. Hand
augering was used at AOC D for surface and subsurface soil samples because of the overhead and underground
utility hazards and adjacent trees within the sampling area.

All soil samples were placed into laboratory-supplied jars and shipped in coolers to the laboratory according to
temperature requirements noted in the UFP-SAP (CH2M, 2018). Surface and subsurface soil samples were
analyzed for constituent groups shown in Worksheet #17 of the UFP-SAP and described in Section 3.2 below.
Excess soil cuttings from each soil boring were containerized in 55-gallon Department of Transportation (DOT)-
approved steel drums. The soil cuttings were analyzed for toxicity characteristic leaching procedure (TCLP) and
the results showed non-hazardous characteristics. The soil drums were removed offsite by a waste subcontractor
and disposed at an offsite facility.

3.1.4 XRF Field Screening

At AOC D, XRF field screening of lead in surface and subsurface soil samples was performed as detailed in the UFP-
SAP (CH2M, 2018). A subset of the XRF screened samples (10 surface and 10 subsurface soil samples) were sent to
the laboratory for lead analysis and to gauge the comparability of the XRF results to laboratory results. The XRF
grid locations associated with the subset of the XRF screened samples were determined using a random number
generator program prior to the Base-wide ESI mobilization.

A 100-foot by 100-foot area at AOC D was marked-out where the water tower sits at the center of this area.
Twenty-five 20-foot by 20-foot square XRF grids were established inside this 100-foot by 100-foot area. A five-
point composite soil sample (points were from the center and at each of the corners of the XRF grid) was collected
for both the surface (0 to 0.5 foot bgs) and subsurface (1.5 to 2 feet bgs) soil intervals. As noted in Section 3.1.3,
soil samples were collected using a hand auger rather than from the DPT because of safety hazards with nearby
utility lines. Soil aliquots from each grid and for each sample interval (i.e., surface and subsurface) were placed in
labeled 2-gallon resealable plastic bags for compositing.

Composited surface and subsurface soil samples were taken to the designated XRF sample preparation area and
manually mixed thoroughly inside the 2-gallon resealable plastic bag to obtain a uniform consistency. After
mixing, an aliquot of soil was transferred into a small resealable plastic bag. The aliquot was then carefully
inspected to remove non-soil debris and noticeable lead fragments.

XRF field screening results for lead were statistically evaluated against lead analytical results to determine
correlation between the two sets of data. Additional information regarding the statistical analysis of XRF results is
discussed in Section 9.3

3.1.5 Monitoring Well Installation

Six monitoring wells were newly installed at Sites 3, 4, and 5 (one at Site 3, two at Site 4, and three at Site 5). The
monitoring wells were installed using hollow-stem auger drilling methods and were constructed with 2-inch-
diameter Schedule 40 polyvinyl chloride screen and riser. The depths of the newly installed monitoring wells at
Sites 3, 4, and 5 range from 25 feet bgs to 40 feet bgs. The monitoring wells were constructed with 10 feet of
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0.010-inch machine-slotted screen and the start of the well screen was placed 1-foot above the top of the water
table. The annular space around each well screen was filled with silica sand to approximately 2 feet above the top
of the screen interval and the remainder of the borehole annulus was filled with a minimum of 2 feet of hydrated
bentonite directly above the sand filter pack, and overlain by a cement-bentonite grout seal to the ground
surface. The newly installed monitoring wells were completed with an above-grade protective cover, concrete
pad, and protective bollards. Well construction diagrams are provided in Appendix B.

3.1.6 Monitoring Well Development

The six newly installed monitoring wells at Sites 3, 4, and 5 were developed to remove sediments to the extent
practicable using a surge block and whale pump. Development activities continued until at least three well
volumes were purged (or until the monitoring well went dry). Water quality parameters, including turbidity, pH,
specific conductivity, temperature, oxidation-reduction potential (ORP), and dissolved oxygen (DO), along with the
volume of water removed, were recorded during well development. Appendix C contains the monitoring well
development logs. Development water from each newly installed monitoring well was containerized in 55-gallon
DOT-approved steel drums. The development water was analyzed for TCLP and the results showed non-hazardous
characteristics. The aqueous drums were removed offsite by a waste subcontractor and disposed of at an offsite
facility.

3.1.7 Groundwater Sampling

Groundwater samples were collected from existing and newly installed monitoring wells at Sites 3, 4, and 5.
Groundwater samples were collected and analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), pesticides and PCBs, and metals, as identified in the UFP-SAP (CH2M, 2018) and in Section
3.2 below.

Groundwater samples were collected using a submersible pump following low-flow sampling protocol. Static
water-level measurements were gauged and recorded immediately prior to the purging and sampling of a well
and recorded during purging to document low-flow procedures. All groundwater samples were collected by
placing the sample tubing intake in the middle of the screen interval. Water quality parameters (turbidity, pH,
specific conductivity, temperature, ORP, and DO) were measured during well purging toward stabilization
conditions using a water quality meter (i.e., Horiba), which was calibrated at least once each day the instrument
was used. The aquifer was considered stable after at least one well volume was purged, and water quality
readings collected 3 to 5 minutes apart were stabilized as follows:

e pH within 0.1 pH standard unit
e Conductivity within 3 percent
e DO within 10 percent

e ORP within 10 millivolts

e Turbidity measurement within 10 percent or is minimized to the extent practical for the well (ideally below
10 nephelometric turbidity units)

Groundwater purging logs are shown in Appendix C. Purged groundwater from each newly installed monitoring
well was containerized in 55-gallon DOT-approved steel drums. The groundwater was analyzed for TCLP and the
results showed non-hazardous characteristics. The aqueous drums were removed offsite by a waste
subcontractor and disposed of at an offsite facility.

3.1.8 Monitoring Well Land Survey

Newly installed monitoring wells at Sites 3, 4, and 5 were surveyed by a Maryland-licensed surveyor. The
horizontal location of the monitoring well and the vertical height of the well casing were recorded. The
monitoring wells survey report is shown in Appendix D.
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3.2 Analytical Methods

Soil and groundwater samples were analyzed in accordance with the methods specified in the UFP-SAP (CH2M,
2018). Surface soil and subsurface soil samples were analyzed for the following:

e SVOCs by Method SW-846 8270C

e Pesticides and PCBs by Methods SW-846 8082A and SW-846 8081A, respectively

e Target analyte list (including mercury) metals and hexavalent chromium by Methods SW-846 6020A and SW-
846 7199, respectively

Groundwater samples were analyzed for the following:

e VOCs by Method SW-846 8260C

e SVOCs (including SIM polycyclic aromatic hydrocarbons [PAHs] by Methods SW-846 8270C and SW-846 8270D
SIM

e Pesticides and PCBs by Methods SW-846 8082A and SW-846 8081A, respectively

e Target analyte list (including mercury) metals and hexavalent chromium by Method SW-846 6020A

e Filtered metals including hexavalent chromium by Method SW-846 7199

All analyses were performed at Jupiter Environmental Laboratories with the exception of hexavalent chromium
(ALS Laboratories) and SIM PAHs (TestAmerica). The validated analytical data is provided in Appendix E.

3.3 Data Validation Summary

All results underwent analytical data validation according to the procedures listed in the UFP-SAP. Guidance and
qualifiers were taken from "USEPA National Functional Guidelines for Organic Superfund Methods Data Review"
(USEPA; 2017d), and "USEPA National Functional Guidelines for Inorganic Superfund Data Review" (USEPA,
2017e).

3.3.1 Data Qualifiers

Data validation qualifier descriptions and results are summarized in Table 3-1. Only one result per analyte per
sample is presented. If a sample was re-extracted, re-analyzed, or diluted, it was reported twice or more by the
laboratory. The result with the best data quality was selected for reporting and any other results were excluded to
prevent redundancy. Such exclusion does not negatively affect data quality.

Table 3-1. Descriptions of Data Validation Qualifiers

Qualifier Meaning Description Percentof ~ Number

Total of Results
u Nondetect or not The analyte was not detected. Or, the analyte was 65 6,052
detected at detect, but the data validator determined that it was
significantly greater not detected at significantly greater than that in an
than thatin an associated blank. Therefore, it was U-qualified. These
associated blank results are usable as nondetects at the reporting limit.
[none] Detected The analyte was detected. Qualification was not 17 1,623
warranted. These results are usable as detects at the
reported concentration.
uJ Nondetect, estimated The analyte was not detected, but there was a QA/QC 10 929
reporting limit exceedance that warranted qualification. These results
are usable as nondetects at the reporting limit.
J Estimated The analyte was detected, but there was a QA/QC 6.6 619

exceedance that warranted qualification. Or, there
may have been no QA/QC exceedance, but the analyte
was detected at less than the limit of quantitation (i.e.,
the result is ‘low’). These results are usable as detects
at the reported concentration.
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Table 3-1. Descriptions of Data Validation Qualifiers

Percent of Number

Qualifier Meaning Description Total of Results

R Rejected The analyte may or may not have been detected, but there 0.45 42
was a severe QA/QC exceedance. These results are not
usable as detects or as nondetects. These may represent
data gaps, or the data user may work around them.

I+ Potential high bias The analyte was detected, but there was a QA/QC 0.42 39
exceedance that may indicate a potential high bias.
These results are usable as detects at the reported
concentration.

J- Potential low bias The analyte was detected but there was a QA/QC 0.27 25
exceedance that may indicate a potential low bias.
These results are usable as detects at the reported
concentration.

QA = quality assurance
QC = quality control

3.3.2 Data Quality Assessment Summary

The samples were collected as specified in the UFP-SAP (CH2M, 2018). The laboratory analyzed the samples in
accordance with the SW-846 methods as stated in the UFP-SAP. The data packages were reviewed by the data
validator on the basis of the criteria outlined in the UFP-SAP and Table 3-1.

The laboratory U-qualified 63 percent of the results as nondetect and further qualification was not warranted.
Another 17 percent was reported as detected and further qualification was not warranted. When this is
considered, 81 percent of the data are acceptable as reported by the laboratory. Of the total results, 6.6 percent
were J-qualified as “estimated.” Many of these J-qualifiers (75 percent of the J-qualified data) are present simply
because the result was detected at less than the limit of quantitation. Results J-qualified for this reason are also
usable as reported. Therefore, a total of 86 percent of the data reported by the laboratory as detections,
nondetects, and estimated detects were not further qualified by data validation and are considered usable as
reported. The remaining J-qualifiers resulted from dual-column reproducibility (precision), equipment blank
contamination, field duplicate precision, low recovery in the initial calibration, high recovery of internal standards,
matrix duplicate precision, low matrix spike recovery, serial dilution (precision), and low spiked surrogate
recovery.

In some cases, an analyte was detected by the laboratory, but the data validator determined that the analyte was
not detected at significantly greater than that in an associated blank. When this occurred, the data validator
U-qualified the result such that it would no longer be distinguishable from other nondetect. If necessary, the
concentration was raised to the limit of detection (reporting limit). These U-qualifiers amounted to 1.5 percent
and resulted from contamination in related equipment rinseate blanks and laboratory method blanks. These
results are usable as nondetects at the reported concentration, but the data validator should take extra caution
when results U-qualified due to blank contamination exceed screening levels.

UJ-qualifiers amounted to 10 percent and resulted from blank spike/blank spike duplicate (precision), low
recovery in the blank spike, low recovery in a continuing calibration verification, field duplicate (precision), low
recovery in the internal calibration, method blank contamination, low recovery in a matrix spike, and low spiked
surrogate recovery. These results are usable as nondetects at the reported level as long as the data user
recognizes that the reporting limit is estimated.

R-qualifiers amounted to 0.45 percent and resulted from extremely low spiked surrogate recovery (20 pesticide
compounds in CBD-503-5508-000H and 19 pesticide compounds in CBD-S03-SS09-000H) and extremely low matrix
spike recovery (total/filtered mercury in CBD-S04-GW01-0518 and 2,4-dinitrophenol in CBD-S09-SB07-0810. These
may indicate an unacceptable extreme low bias, or an inability to detect the contaminant in the sample, if
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present. These rejected results are not usable for any purpose and may constitute a data gap. However, the data
user is often able to exclude such minor data gaps because they are very small (0.45 percent of the results in this
case), are limited to the affected samples/fractions/analytes, and do not affect other results which are not R-
qualified. Although this affects the completeness of the data set, the completeness goal is still easily met (see
below).

J*-qualifiers amounted to 0.42 percent and resulted from equipment blank contamination, internal standard
recovery, and equipment blank contamination. This may indicate a potential high bias. These results are usable as
detects at their reported concentration as long as the data user recognizes that they are estimated and potentially
biased high. Therefore, the data user should exercise caution when these results are slightly greater than
screening levels.

J-qualifiers amounted to 0.27 percent and resulted from low recovery in the initial calibration, low matrix spike
recovery, and low spiked surrogate recovery. This may indicate a potential low bias. These results are usable as
detects at their reported concentration as long as the data user recognizes that they are estimated and potentially
biased low. Therefore, the data user should exercise caution when these results are slightly less than screening
levels.

Because all qualified results, with the exception of R-qualified results, are usable as qualified, greater than
99 percent of the data are complete and usable as qualified. A typical completeness goal of 95 percent is met. The
overall conclusion is that the data set generated is acceptable and appropriate for its intended use.

3.4  Human Health Risk Screening Approach

A conservative human health risk screening (HHRS) was performed to determine the potential for unacceptable
human health risks associated with exposure to site media (surface soil, subsurface soil, and groundwater) at
Sites 3,4, 5, 7, and 9 and AOC D. The results of the HHRS provide an initial indication of potential risks from
exposure to COPCs identified for each site and are used to help determine whether the sites require further
investigation (such as a baseline risk assessment or additional data collection) or future unrestricted (for example,
residential) use of the site is acceptable based on human health risks. HHRS tables are shown in Appendix F.

3.4.1 Potentially Complete Exposure Pathways

The human health CSM presents an overview of site conditions, potential contaminant migration pathways, and
exposure pathways to potential receptors. The CSM is presented in Section 2.4, while graphical representations of
the CSM were presented in Figures 2-2a through 2-2c. The facility background and history are presented in
Section 2.1 and land use is presented in Section 2.3. A description of each site and AOC is provided in Sections 4.1
through 9.1.

The potential source areas for each of the sites and AOCs are discussed in Section 2.4. The primary release and
transport mechanism from the potential source areas for each site and AOC is infiltration and leaching of
constituents from the potential source areas into surface and subsurface soils and/or groundwater. Additional
release and transport pathways may include overland flow and surficial runoff, suspension and deposition of
particulates via wind, and volatilization from soils and groundwater.

Access to NRL-CBD is restricted; however, once on the facility humans can be exposed to soil and groundwater at
the individual sites. Current receptors may include adult and adolescent trespassers and visitors, as well as adult
industrial workers exposed to surface soil through incidental ingestion, dermal contact, and inhalation of
particulate and volatile emissions. Current receptors also could be exposed to shallow groundwater through vapor
intrusion from the groundwater into indoor building air at any of the sites with buildings, or buildings
downgradient of the site. However, for the sites where groundwater was collected (Sites 3, 4, 5, and 9), volatile
constituents were not detected in groundwater or are insufficiently volatile and/or there are no occupied
buildings onsite or 100 feet downgradient of the site (Site 9). Therefore, the vapor intrusion pathway is
incomplete.
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Future receptors include the current receptors. In addition, although there are no plans for redevelopment at
NRL-CBD, the future receptors also include future residents and construction workers. Future receptors could be
exposed to the surface and subsurface soil if future development activities occur at the site (for example,
construction of residential housing or industrial buildings) or if utility or excavation work results in exposing
subsurface soil. Exposure routes for future exposure to surface and subsurface soil are the same as those for
current exposure to surface soil. Although shallow groundwater is not used as a water supply at the facility, as a
conservative approach to evaluate potential future risks it is assumed that shallow groundwater beneath the sites
could be used as a future water supply source. Potential future receptors for shallow groundwater could include
future residents or industrial workers who might use the water as a potable water supply. Residents could be
exposed to the groundwater through incidental ingestion, dermal contact, and inhalation of volatile emissions
while showering. Industrial workers could be exposed to the groundwater through ingestion. Additionally, if
shallow groundwater is within 15 feet of the ground surface, future construction workers could be exposed
through dermal contact and inhalation of volatile emissions in an open excavation. Future receptors also could be
exposed to shallow groundwater through vapor intrusion from the groundwater into indoor building air at any of
the sites with buildings, or buildings downgradient of the site. However, as mentioned above, volatile constituents
were not detected in groundwater or are insufficiently volatile, and therefore, the vapor intrusion pathway is
incomplete.

3.4.2 Human Health Risk Screening Methodology

The HHRS was conducted in three steps using a risk-ratio technique (Navy, 2000). The three-step screening
process is described in the following sections.

Soil and groundwater samples collected from Sites 3, 4, 5, 7, and 9 and AOC D in October 2012 and April and May
2018 were evaluated in the HHRS. Surface soil samples were collected 0 to 0.5 feet bgs. The depths of subsurface
soil samples collected at the six sites ranged from 2 to 22 feet bgs. Although a human receptor would not be
expected to contact soil from depths greater than about 12 feet bgs, these samples were included in the Base-
wide Sl and ESI HHRS because of limited subsurface soil data and the subsurface soil sampling approach. Table 1 in
Appendix F lists the samples included in the HHRS. The analytical data for the samples evaluated in the risk
screening are presented in Appendix F. The data included in the HHRS were validated as described in the previous
section. The data were evaluated to determine their reliability for use in the HHRS. A review of the data identified
the following criteria for data usability:

e Data qualified with an R (rejected) were not used in the HHRS.
e Data qualified with a B (blank contamination) were treated as nondetected concentrations.
e Values flagged with a J, J+, J-, L, or K were treated as detected concentrations.

For duplicate samples, the maximum concentration between the two samples was used as the sample
concentration. If the analyte was only detected in one of the samples, the detected concentration was used as the
sample concentration. If the analyte was not detected in either of the samples, the higher detection limit was
used as the sample detection limit.

3.43 Step 1: Comparison to Screening Levels

The maximum detected constituent concentrations for surface soil, subsurface soil, and groundwater were
compared to the United States Environmental Protection Agency (USEPA) human health regional screening levels
(RSLs) (USEPA 2019). RSLs based on noncarcinogenic effects were based on a hazard quotient (HQ) of 0.1 to
account for exposure to multiple constituents. RSLs based on carcinogenic endpoints were based on a
carcinogenic risk of 1 x 10°®.

Surface soil and subsurface soil data were compared to residential soil RSLs (USEPA, 2019). Although industrial
workers are the most likely receptors at the sites, trespassers and visitors (adult and youth) are also potential
receptors, in addition to hypothetical future residential receptors. Residential soil RSLs are more conservative
(that is, lower) than industrial soil RSLs and are therefore protective of all potential receptors (such as trespassers,
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visitors, residents, industrial workers, and construction workers). If the maximum detected concentration was
greater than the residential soil RSL the constituent was carried forward to Step 2.

Groundwater data were compared to tap water RSLs (USEPA, 2019). An RSL exceedance was used to identify the
groundwater COPCs, which were then carried forward to Step 2. Filtered and unfiltered groundwater samples
were collected for metals analysis. Following current USEPA risk assessment guidance (USEPA, 2014), the
unfiltered groundwater samples were evaluated in the HHRS. The maximum contaminant levels (USEPA, 2018)
also were presented in the comparison table. However, these values are provided for informational purposes and
risk management, if applicable, and were not used to identify COPCs.

Lead is not evaluated in the same manner as the other COPCs. It is regulated by USEPA based on blood-lead
uptake using a physiologically based pharmacokinetic model called the Integrated Exposure Uptake Biokinetic
(IEUBK) Model. As a screening tool, lead is currently screened at 400 milligrams per kilogram (mg/kg) in soil based
on residential exposure (the residential soil RSL, USEPA, 2019). If the maximum lead concentration is greater than
400 mg/kg, it is retained as a COPC for the site or AOC. For groundwater, lead is screened against the federal
action level of 15 micrograms per liter (ug/L) (USEPA, 2018). If the maximum lead concentration is greater than
the action level, it is retained as a COPC for the site or AOC. If lead was identified as a COPC it was further
evaluated in the HHRS using the IEUBK Model (USEPA, 2010). If blood lead levels for a child resident identified by
the IEUBK model are above current blood lead goals, the Adult Lead Model (ALM; USEPA, 2017a) was used to
evaluate exposure to lead in soil by industrial workers. The average concentration of lead in either soil and/or
groundwater were used as the lead concentration in the IEUBK (and ALM model if used). All the other default
model input parameters were used in the model, except for the mother’s blood lead concentration at childbirth
(MatPb) variable, which was updated to 0.6 micrograms per deciliter (ug/dL) based on the recommendation in
USEPA’s Office of Land and Emergency Management (OLEM) Directive 9285.6-56 (USEPA, 2017b). Additionally,
following current USEPA guidance (OLEM Directive 9200.2-177, USEPA, 2017c), the default age range of 0 to

84 months was modified to 12 to 72 months based on current science and the U.S. Centers for Disease Control
and Prevention’s recommendation.

If a chemical was 100 percent nondetected in a medium, it was not selected as a COPC. Although nondetected
chemicals were not selected as COPCs, sample-specific detection limits (that is, adjusted method detection limits)
were compared to screening levels to evaluate if the nondetected chemicals could be present at concentrations
less than the detection limit but at concentrations greater than the screening levels and potentially contribute to
site risk.

3.4.4 Step 2:Risk Ratio Evaluation using Maximum Detected Concentrations

For constituents identified as COPCs in Step 1, a risk level was calculated using the following equation:

concentration x acceptable risk level
RSL

risk level =

The concentration is the maximum detected concentration (the same concentration that was used in Step 1). The
acceptable risk level is 1 for noncarcinogens and 1 x 10°® for carcinogens (as presented in the Navy human health
risk screening guidance [Navy, 2000]). The RSL is the residential soil RSL or tap water RSL based on a HQ of 1
(USEPA, 2018a). All the risk levels for each constituent within a medium are summed to calculate the cumulative
hazard index (HI) (for noncarcinogens) and cumulative carcinogenic risk (for carcinogens). A cumulative Hl is also
calculated for each target organ and effect. For Step 1 COPCs that elicit both noncarcinogenic and carcinogenic
effects, a risk level is calculated for both noncarcinogenic and carcinogenic endpoints using the RSL based on
noncarcinogenic effects and the RSL based on carcinogenic endpoints for that constituent.

Following the Navy risk ratio screening methodology (Navy, 2000), if the cumulative HI for a target organ or effect
is greater than the risk-ratio screening benchmark of 0.5, or the cumulative carcinogenic risk is greater than
5 x 107, the constituents contributing to these values are retained as COPCs and evaluated in Step 3.
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MDE uses an acceptable carcinogenic risk range of 1 x 10® to 1 x 10, which is a smaller range of acceptable risk
than specified by the National Oil and Hazardous Substances Pollution Contingency Plan (1 x 10®to 1 x 10) and is
lower than the target risk ratio carcinogenic risk of 5 x 10 specified in the Navy guidance (Navy, 2000), and an
acceptable cumulative noncarcinogenic hazard of 1. If the cumulative HI for a target organ or effect is greater than
the MDE-acceptable HI of 1 or the cumulative carcinogenic risk is greater than the MDE-acceptable carcinogenic
risk of 1 x 107, the constituent will be retained as an MDE COPC and further evaluated. Due to the differences in
the acceptable risk levels used by the Navy versus MDE and USEPA, the HHRS results are presented in this report
to reflect the acceptable risk levels used by the Navy, USEPA, and MDE

3.45 Step 3:Risk Ratio Evaluation using 95 percent Upper Confidence Limit on Mean

For constituents identified as COPCs in Step 2, a risk level was calculated, as previously discussed, for Step 2.
However, the 95% UCL of the arithmetic mean was used in place of the maximum detected concentration to
obtain a more site-specific risk ratio for data sets containing 10 or more samples. The 95% UCL of the arithmetic
mean of the data set was calculated using USEPA’s ProUCL statistical software program (USEPA, 2015; USEPA,
2016). If the cumulative HI by target organ/effect is greater than the risk-ratio screening benchmark of 0.5, or the
cumulative carcinogenic risk is greater than the risk-ratio screening benchmark of 5 x 10~ specified in the Navy
risk ratio guidance document (Navy, 2000), the constituents contributing to these values are considered COPCs
and there is a potential for unacceptable human health risks associated with exposure to the site. Additionally, if
the cumulative HI by target organ and effect is greater than the MDE target HI of 1 or the cumulative carcinogenic
risk is greater than the MDE target carcinogenic risk of 1 x 10, the constituents contributing to these values are
considered MDE COPCs and there is a potential for unacceptable human health risks associated with exposure to
the site based on MDE target risk levels. Constituents were considered USEPA COPCs when the HI by target organ
and effect was greater than the USEPA target HI of 1 or the cumulative carcinogenic risk was greater than the
upper end of USEPA target carcinogenic risk range of 1 x 10* to 1 x 10°.

Step 3 was only performed for media with COPCs from Step 2 having ten or more samples. Ten or more samples
are needed to perform the statistical calculations necessary to estimate the Step 3 exposure concentration. The
most current version of the ProUCL software program (USEPA, 2016) was used to test the data distribution and
calculate 95 percent UCL exposure point concentrations (EPCs) used for the Step 3 risk-ratio calculations. In cases
where the recommended UCL exceeded the maximum detected concentration, the maximum concentration was
used as the EPC. Step 3 of the risk screening evaluation was not performed for Site 4 groundwater because only
five samples were available and a 95% UCL could not be calculated.

346 Comparison to Background

COPCs identified after Step 3 of the three-step risk ratio screening process were compared to background
concentrations. Soil data were compared to site-specific background threshold values (BTVs; 95% Upper
Tolerance Limits [UTLs] with 95% coverage) for surface soil and subsurface soil metals concentrations (Tetra Tech,
2015) and groundwater data were compared to the site-specific BTVs (95% UTLs with 95% coverage) for metals
and SVOCs (CH2M, 2017).

3.4.7 General Uncertainties Associated with Human Health Risk Screening Evaluation

The uncertainty associated with the data analysis is minimal, as the data have been fully validated prior to use in
the risk assessment.

The uncertainty related to the selection of COPCs has been addressed by using conservative assumptions when
applicable. The general assumptions used in the COPC selection process were conservative to ensure that actual
COPCs were not eliminated from the quantitative risk assessment and that the highest possible risk was
estimated. RSLs based on residential assumptions were used to select the COPCs for all of the scenarios, including
non-residential scenarios.
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To conservatively evaluate unrestricted land use, it was assumed that the sites may be used for residential
purposes in the future; however, this is not a likely scenario. It is also not likely that shallow groundwater from the
sites and AOCs will be used as a future potable water supply.

3.5 Ecological Risk Assessment Approach

3.5.1 Introduction

This section summarizes the ecological risk assessment (ERA) component of the Base-wide ESI for the NRL-CBD.
The Base-wide ESI was conducted in accordance with Navy policy for ERAs (CNO, 1999), with Navy guidance for
implementing this ERA policy (NAVFAC, 2001), and with USEPA ERA Guidance for Superfund (USEPA, 1997).

The objectives of the ERA are to:
e Describe the environmental setting at the sites with an emphasis on ecological receptors
e Refine the ecological CSM for exposure pathways for ecological receptors

e Determine whether contaminants present in site media due to historical site operations could represent a
potential risk to environmental receptors

Results of the ERA will be used to determine if further action or ecological evaluation is necessary.

An ERA was conducted in 2016 as part of the SI (CH2M, 2016). Six of the eight sites evaluated were retained for
additional evaluation. Consequently, additional sampling was conducted at these 6 sites (Sites 3, 4, 5, 7, and 9 and
AOC D) as part of this Base-wide ESI. This ERA was conducted with chemical analytical data collected during the Sl
conducted in October 2012 (CH2M, 2016) and with data collected to support this Base-wide ESI in 2018. The ERA
focuses on the evaluation of chemical analytical data for surface soil because, as discussed in Section 3.5.2, this is
the only medium to which potential ecological receptors are likely to have a significant exposure to chemicals at
the sites.

The ecological risk assessment is comprised of the following sections:

e Section 3.5.2 Screening-level Problem Formulation provides an overview of the site activities, setting and
habitats, further develops the CSM, and identifies receptor groups for screening in the Base-wide ESI.

e Section 3.5.3 Screening-level Assessment. establishes chemical exposure levels (ecological screening values
[ESVs]) that are protective for the potential ecological receptors identified for screening. Identifies the
analytical chemistry data evaluated in the ERA, data groupings, and exposure models used to estimate the
potential exposure of ecological receptors to site-related chemicals.

e Section 3.5.4 Screening-level Risk Calculation compares estimated exposure concentrations with ESVs to
derive screening-level risk estimates to identify COPCs. Evaluates the site-relatedness of chemicals, based on a
comparison to background concentrations and discusses uncertainties associated with the risk calculation.

Results of the ERA screening are presented within each of the site-specific sections (Sections 4 through 9), with a
final summary of the evaluation and recommendations presented in Section 10.

3.5.2 Screening-level Problem Formulation

The product of the screening-level problem formulation is the preliminary CSM. The purpose of the CSM is to
describe how ecological receptors may be exposed to chemical constituents originating from sites. Development
of the CSM requires identifying and describing major habitats and ecological receptors, media of potential
concern, and potential contaminant sources. This information is used along with an understanding of how
chemicals move through the environment (transport and exposure pathways) to build the CSM. Potentially
complete exposure pathways and receptors are identified as part of the CSM.
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Although the objective of the CSM is to discuss each potential exposure pathways to site receptors, the focus of
the Base-wide ESI evaluation is on initially determining whether there are chemicals that are site-related that
could represent a potential risk to ecological receptors. Accordingly, the CSM for the Base-wide ESI focuses on
screening these chemicals against conservative ESVs that are protective to a wide range of potential ecological
receptors, rather than focusing on specific species identified as representing complete exposure pathways in the
CSM.

The screening-level problem formulation is organized into two sections. The Environmental Setting section
presents information pertaining to the environmental setting and onsite habitats and biota being assessed. An
overview of the facility, sites, and surrounding land use is described in Section 2. The Ecological Exposure
Pathways and Receptors section expands upon the preliminary CSM presented in Section 2.4, discussing the
pathways and routes by which ecological receptors could be exposed to chemicals.

3.5.2.1 Environmental Setting

The areas being evaluated in the Base-wide ESI are composed of two habitat types. Site 5 is composed of wooded
habitat, while Sites 3, 4, 7, and 9 and AOC D are composed of primarily mowed mixed grass habitats that are
bordered by wooded habitat on one or more sides. The wooded areas are covered by mostly mature upland trees
with little scrub shrub understory. The trees in the wooded areas are primarily deciduous, with some scattered
stands of evergreen trees.

Trees within Sites 3, 4, 9, and AOC D were removed as part of historical site activities. The seeded grasses at these
Sites are regularly mowed as part of site maintenance activities. Site 7 encompasses the areas bordering the
roadways, and habitats within these areas are also composed of mostly mowed mixed grass communities.

The wooded onsite habitats are expected to support a variety of both lower-trophic-level terrestrial invertebrate
species (such as earthworms) and upper-trophic-level birds and mammals typical of eastern deciduous woodland
habitats. The mowed mixed grass communities are also expected to support lower-trophic-level terrestrial
invertebrates but are expected to support a more limited range of mostly urban-adapted wildlife species that
typically use mowed lawn habitats, such as Eastern gray squirrels and American robin.

A literature-based search for federally listed endangered, threatened, or other species of special concern was
conducted for Calvert County through the Chesapeake Bay Field Office of the United States Fish and Wildlife
Service (USFWS, 2018). The Sensitive Joint Vetch (Aeschynomene virginica), which has a Federally Threatened
status, was identified as potentially present in Calvert County. However, it is not known if this species is present
on the facility. The Puritan Tiger Beetle (Cicindela puritana) and Northeastern Beach Tiger Beetle (Cicindela
dorsalis dorsalis) were identified as a Federally Threatened species, but would be localized to the beach cliffs.

3.5.2.2 Ecological Exposure Pathways and Receptors

Based on the woodland and mowed mixed grass communities present at the areas being evaluated, there are
potentially complete exposure pathways for lower-trophic-level terrestrial receptors (primarily terrestrial plants
and soil invertebrate communities) and upper-trophic-level birds and mammals typical of eastern deciduous
woodland and mowed lawn habitats. Potential exposure pathways for lower-trophic-level receptors primarily
consist of direct exposure to chemicals in surface soil. Terrestrial plants also could be exposed to chemicals
through roots during water and nutrient uptake. Upper-trophic-level receptors (birds and mammals) could be
exposed to chemicals via the following potential exposure pathways:

e Incidental ingestion of chemicals from surface soil while foraging or grooming

e Ingestion of chemicals that have accumulated in prey

e Direct (dermal) contact with chemicals in surface soils

e Inhalation of gaseous chemicals or chemicals adhered to suspended particulate matter.

Lower-trophic-level species (such as plants and soil invertebrates) are likely to have their greatest exposure
through direct contact with contaminated media. Terrestrial wildlife may be exposed to chemicals via the
ingestion of chemicals from soil or food while foraging and the dermal absorption of chemicals from soil via direct
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contact. The relative importance of these exposure routes depends in part on the chemical being evaluated. For
chemicals having the potential to bioaccumulate, the greatest exposure to wildlife is likely to be from the
ingestion of prey. For chemicals having a limited potential to bioaccumulate, the exposure of wildlife to chemicals
is likely to be greatest through the direct ingestion of the contaminated media, such as soil. Consistent with the
scope of an Base-wide ESI, the ERA evaluation will focus only on the initial screening of chemicals based on the
direct exposure of lower-trophic-level receptors (terrestrial plants and soil invertebrates). This screening provides
a conservative indication of whether there are chemicals in surface soil that could represent a potential for
adverse effect and warrant further evaluation for their potential to represent an ecological risk.

3.5.3 Screening-level Assessment

This section discusses the approach for conducting the Base-wide ESI ERA. The result of the evaluation are
presented by site. If this ERA indicates no unacceptable potential for adverse effect to ecological receptors, the
screening process can be terminated. Chemicals indicating a potential for ecological risk are summarized at the
end of the ERA and recommendations are made concerning the need for additional evaluation.

3.5.3.1 Screening-level Effects Evaluation

The purpose of the screening-level effects evaluation is to establish chemical exposure levels (screening values)
that represent conservative thresholds for adverse ecological effects. Screening levels are developed to be
protective of selected ecological receptors from direct exposure to chemicals in environmental media, which in
this case is surface soils.

Media-specific screening values for soil are designed to identify chemical concentrations that are protective of
terrestrial plant and soil invertebrate communities. Media-specific screening values for soil were preferentially
based upon the lowest of plant and invertebrate USEPA Soil Screening Levels (ecological soil screening levels).
When media-specific screening values were not available from this preferred source, other available alternate
toxicological values from the scientific literature were used for screening. The selected surface soil screening
values (and their reference source) are provided in Table 1 of Appendix G.

3.5.3.2 Screening-level Exposure Estimates

The screening-level exposure estimate summarizes the analytical data to be considered for use in the ERA, the
data groupings, and the exposure models and input parameters that are used to estimate the potential exposure
of ecological receptors to chemicals at each site.

3.5.3.3 Available Analytical Data and Data Groupings

The ERA focused on the evaluation of surface soil (0 to 0.5 foot bgs) for each of the evaluated sites. Subsurface
soils and soils under paved surfaces were not evaluated in the ERA. Subsurface soils were not evaluated because
the exposure of most ecological receptors is expected to be significantly less in deeper soils. Soils beneath paved
surfaces were not evaluated because they are considered inaccessible to ecological receptors. All other surface
soil data were grouped by site for evaluation. Samples used in the risk evaluation for each site are presented in
Table 2 of Appendix G.

PAHs were evaluated based on summing the detected concentrations of high molecular weight (HMW) PAHs
PAHs) and low molecular weight (LMW) PAHs PAHs), by sample. LMW PAHs were assumed to include 2-
methylnaphthalene, acenaphthene, acenaphthylene, anthracene, fluorene, naphthalene, and phenanthrene.
HMW PAHs were assumed to include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-
cd)pyrene, and pyrene.

3.5.3.4 Exposure Estimation

The following guidelines were used in the Base-wide ESI to estimate the potential direct exposure of ecological
receptors to chemicals in soils:
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e For each data group, the maximum detected chemical concentrations in surface soil and a calculated EPC
represented by an upper confidence limit of the mean (such as the 95% UCL) were used to conservatively
estimate potential direct chemical exposures. The arithmetic mean was used instead of the 95% UCL when
the 95% UCL could not be calculated or the 95% UCL was higher than the maximum detected concentration.
EPCs were calculated using ProUCL V5.1 (USEPA, 2017).

e For chemicals not detected in any samples of a data grouping, the maximum method detection limit and an
EPC represented by half of the maximum method detection limit were used to estimate the potential direct
exposure.

e For samples with duplicate analyses, the higher of the two detected concentrations was used if both values
were detects. In cases where one result was a detected concentration and the other a nondetect, the
detected value was used for screening.

3.5.4 Screening-level Risk Calculation

The screening-level risk calculation is the final step of the ERA for the Base-wide ESI. In this step, maximum
detected values (or maximum detection limits for nondetected analytes) and EPCs are compared to the
corresponding screening values to derive screening risk estimates. For each site, the outcome of this step is a list
of COPCs that warrant further consideration and a list of chemicals that can be eliminated from further
consideration based on the conclusion that they are unlikely to adversely affect the ecological receptors of
concern.

3.5.4.1 Selection of Chemicals of Potential Concern

COPCs were selected using the HQ method as well a weight-of-evidence (WOE) approach that considers the
magnitude of the risks based on central tendency EPCs, toxicity information, frequency of detection, magnitude of
exceedance, background (when available), and the distribution of detected concentrations. HQs were calculated
by dividing the maximum detected chemical concentration in data grouping being evaluated by the corresponding
screening value. Chemicals with HQs greater than or equal to 1.0 are considered to pose potential risk but are
further evaluated using the WOE approach. HQs that are equal to or less than 1 indicate that risks are unlikely,
enabling a conclusion of no unacceptable risk to be reached with a high level of confidence and negating the need
for further evaluation of that chemical-pathway-receptor combination. In the Base-wide ESI ERA, detected
chemicals without screening values were not retained as COPCs and are further discussed in the uncertainties.

In addition to comparing chemical concentrations to ESVs, the maximum detected concentrations of the inorganic
chemicals detected in surface soil at each site were compared to background concentrations. The 95% UTL for
inorganic constituents in Soil Groups 2 (Sites 4 and 5) and 3 (AOC D and Sites 3, 7, and 9) (Tetra Tech, 2015) were
used for this comparison. The maximum concentration of inorganic constituents detected at a site was compared
to a background 95% UTL to determine if chemicals are detected at concentrations exceeding background.
Constituents that are not present at concentrations exceeding background 95% UTLs were considered to be
present at naturally-occurring concentrations and were not recommended for further evaluation in the ERA
process regardless of the estimated HQ.

The ERS results for the six sites are detailed in the ERA summary sections within each site-specific section.

3.5.4.2 Uncertainties

Uncertainties are present in all risk assessments because of the limitations in the available data and the need to
make assumptions and extrapolations based on incomplete information. The following paragraphs summarize the
primary uncertainties associated with this evaluation.

Data Available for Evaluation — Samples were in most cases collected from locations where the highest chemical
concentrations would be expected to occur based on site observations or information available about historical
site activities. In most cases, concentrations are expected to be much lower outside of the immediate and
localized area of sampling. Based on the collected samples, however, only concentrations occurring within the
areas where the highest concentrations are present were characterized. Based on the bias of collecting samples
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from locations where chemicals are likely to be present at their highest concentration, risks are likely in most
cases to be overestimated by this screening.

Non-detected Chemicals — The current assessment focused on the evaluation of detected chemicals. There is
some uncertainty associated with the possible occurrence of non-detected chemicals in soils if the reporting limits
of those chemicals also exceed the ESV. Although it cannot be determined definitively that such chemicals do not
occur onsite, based on the general bias of samples to potential source areas, it is considered unlikely that
chemicals potentially posing a risk to ecological receptors would not have been detected in soil.

Detected Chemicals Without ESVs — Chemicals without ESVs were not identified for additional focused
evaluation. There is uncertainty associated with these chemicals as it cannot be determined definitively if they
represent a potential risk to ecological receptors. However, risk is unlikely. Volatile compounds are expected to be
transient in surface soils and are considered unlikely to represent a long-term exposure to ecological receptors,
unless there is an ongoing source of the compound at the site. Furthermore, most of these compounds were
detected in only one or two of the samples and the highly localized presence of these compounds is not likely to
represent a risk to ecological receptor populations, which is the focus of an ERA. ESVs are not available for
aluminum and iron.

Direct Exposure Screening — Lower trophic level receptors (plants and terrestrial invertebrates) were considered
to have the highest level of exposure and were chosen for evaluation in this ERA. Birds and mammals were not
evaluated for exposures through the food chain. For some analytes that are known to bioaccumulate, this may
underestimate risk. However, all sites, except for Site 5, consist of mowed habitat and would only support limited
bird and mammal receptors such as squirrels and American robin. Higher quality habitat is located nearby and
would be more attractive.

3.6 Historical Records Review of Building 76

A historical records review of Building 76 and its surrounding area at NRL-CBD was performed to investigate the
presence of solid waste and debris at the base of the hill near the building. A site visit and historical records
search of available base documents were conducted in early 2019. The document review noted Building 76
historically supported multiple trade shops (carpentry, machine, plumbing, and electrical) and is currently used for
storage. Based on observations during the site visit it was suggested that subsurface construction debris noted
along the western hillside of Building 76 may be related to the timeframe when Building 76 was constructed. The
Navy is evaluating this area to determine whether a new environmental restoration site should be created. The
findings of the review and site visit are presented in Appendix H.
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SECTION 4

Site 3 —Landfill No. 1

4.1 Site Description

Site 3, also known as Landfill No. 1 or “Old Junk Row,” is located on the western portion of NRL-CBD, south and
adjacent to the main access road (Figure 4-1). According to the Initial Assessment Study (IAS), the site consisted of
four to six 25-foot by 25-foot by 20-foot-deep excavation pits occupying 3,750 square feet (ft?) (NEESA, 1984).
However, after landfilling operations ceased the site was used as open storage, during which time best
management practices were followed and the potential for undocumented spills remained. A photograph from
April 1958 shows the site during the time it was used as open storage. Based on use of the site as a storage area,
the current site occupies an area of 81,411 ft2. The site is relatively flat with an approximate elevation of 125 feet
amsl. The area occupying the site is currently used as maintained office space consisting of three research
buildings (Buildings 301, 307, and 314) and a parking lot.

Landfill No. 1 was operational from 1942 through 1950. As previously mentioned, the landfill consisted of four to
six pits and accepted three types of waste: municipal waste such as household garbage and tree trimming refuse,
shop wastes such as wooden boxes, cardboard cartons, oily rags, absorbent materials, empty oil cans, lubricant
cans, and paint sludges, and non-toxic laboratory waste such as paper towels, cardboard boxes, and small
quantities of waste solvents (NEESA, 1984). Once the landfill was filled with refuse to within 4 feet of ground
surface, the remaining space was backfilled with excavated soil to ground surface (NEESA, 1984). After the landfill
was closed, the area on top of the landfill was designated “Old Junk Row” and used as open storage for disabled
heavy equipment, demolition debris, and out-of-service laboratory equipment used in radar, sonar, and optics
research (NEESA, 1984). During a site visit while the IAS was being conducted, crusted and stained soils were
observed in the area. In the late 1980s, research buildings were constructed at the site in association with
development of the Fire Testing Area.

4.2  Investigation Summary

The Site 3 field activities were conducted in April and May 2018. The following sections describe the observations
noted during test pitting activities and the soil and groundwater sampling details.

421 TestPitting

Three new test pits were dug at Site 3 to further assess the presence or absence of waste material at the site
(Figure 4-1). The complete test pit logs are provided in Appendix A. A summary of the results for each test pit is
provided as follows:

e Test Pit 3 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of silty sand to sandy
silt. No waste materials or soil staining were found in this test pit.

e Test Pit 4 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of silty sand to sandy
silt. No waste materials or soil staining were found in this test pit.

e Test Pit 5 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of silty sand. No waste
materials or soil staining were found in this test pit.
4.2.2  Soil Sampling

Ten soil borings were advanced during the Base-wide ESI at Site 3 to further assess whether historical activities at
the site contributed to the presence of contamination in soil (Figure 4-1). The soil borings were advanced to a
depth of 10 feet bgs using a DPT rig. No signs of contamination (soil staining or odors) were observed in any of the
soil borings. At each boring, surface soil samples were collected from 0 to 0.5 foot bgs and subsurface soil samples
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were collected from 8 to 10 feet bgs. All 10 soil borings were analyzed for pesticides in the surface and subsurface
intervals; while 5 of 10 borings were analyzed for SVOCs, PCBs, and metals in the surface and subsurface intervals.

4.2.3  Groundwater Sampling

One permanent monitoring well (CBD-S03-MWO03) was newly installed during the Base-wide ESI at Site 3 (Figure
4-1). Groundwater samples from the newly installed monitoring well and two existing monitoring wells at Site 3
were collected during the Base-wide ESI and analyzed for VOCs, SVOCs, PCBs, pesticides, total and dissolved
metals, and total and dissolved mercury.

4.3 Analytical Results

A summary of the constituents detected in surface soil, subsurface soil, and groundwater during the Base-wide ESI
at Site 3 are presented in Tables 4-1, 4-2, and 4-3 respectively, and discussed as follows. The complete analytical
results for both the Sl and ESI data are presented in Appendix E.

4.3.1 Surface Soil Analytical Results

A total of 10 surface soil samples were collected at Site 3 during the 2018 Base-Wide ESI field activities. The
results of the surface soil sampling are summarized as follows:

e SVOCs - Fifteen SVOCs (acenaphthene, acenaphthylene, anthracene, benzo[alanthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene,
fluoranthene, fluorene, indeno[1,2,3-cd]pyrene, phenanthrene, and pyrene) were detected in surface soil.
The majority of the SVOC detections was associated with the soil samples collected from two locations (CBD-
S03-DP11 and CBD-S03-DP14).

e Pesticides and PCBs — One pesticide (4,4’-DDE) was detected in surface soil at three locations (CBD-S03-DP06,
CBD-S03-DP09, and CBD-S03-DP15). One PCB (Aroclor-1260) was detected in surface soil at five locations
(CBD-S03-DP11, CBD-S03-DP12, CBD-S03-DP13, CBD-S03-DP14, and CBD-S03-DP15).

e Metals — Twenty-two metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium,
vanadium, and zinc) were detected in surface soil. Detections of metals were found in all surface soil samples.

4.3.2  Subsurface Soil Analytical Results

A total of 10 subsurface soil samples were collected at Site 3 during the 2018 Base-wide ESI field activities. The
results of the subsurface soil sampling are summarized as follows:

e SVOCs — Twelve SVOCs (acenaphthene, anthracene, benzo[a]lanthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzo[g,h,i]perylene, chrysene, dibenz[a,h]anthracene, fluoranthene, indeno[1,2,3-
cd]pyrene, phenanthrene, and pyrene) were detected in subsurface soil. The SVOC detections were only
present at one sample location (CBD-S03-DP12).

e Pesticides and PCBs — One PCB (Aroclor-1260) was detected in subsurface soil at two locations (CBD-S03-
DP14 and CBD-S03-DP15).

e Metals — Twenty-one metals (aluminum, antimony, arsenic, barium, beryllium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium,
and zinc) were detected in subsurface soil. Detections of metals were found in all subsurface soil samples.

4.3.3 Groundwater Analytical Results

Three groundwater samples were collected at Site 3 during the 2018 Base-wide ESI field activities. The results of
the groundwater sampling are summarized as follows:

e VOCs - One VOC (toluene) was detected in CBD-S03-MWO03.
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e SVOCs — Twelve SVOCs (2-methylnaphthalene, benzo[alanthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benze[g,h,i]perylene, benzo[k]fluoranthene, chrysene, fluoranthene, indeno[1,2,3-cd]pyrene, naphthalene,
phenanthrene, and pyrene) were detected in the groundwater samples. Monitoring well CBD-S03-MWO03 had
more SVOC detections than the other two monitoring wells at the site.

e Pesticides and PCBs — No pesticides or PCBs were detected in the groundwater samples.

e Metals — Twenty total metals (aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, sodium, thallium, vanadium, and
zinc) and 20 dissolved metals (aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, sodium, thallium, vanadium, and zinc)
were detected in the groundwater samples. In general, the magnitude of the dissolved metals concentrations
did not decrease significantly when compared against their total metals counterparts.

4.4  Human Health Risk Screening

The HHRS for Site 3 was conducted in three steps using the risk-ratio technique (Navy, 2000) described in

Section 3.4. Results were reported for the Navy, USEPA, and MDE target risk levels. Table 1 in Appendix F lists the
samples that were included in the Site 3 HHRS. An overview of the various potential receptors and exposure
pathways addressed in the HHRS is discussed in Section 3.4.1. The supporting tables for the evaluation are
presented in Appendix F.1.

4,4.1.1 Surface Soil

The risk-based screening and risk-ratio evaluation for surface soil at Site 3 are provided in Appendix F.1, Tables
2.1 through 2.1c.

Step 1: Aroclor-1260, aluminum, arsenic, cobalt, iron, and thallium were identified as COPCs (Appendix F.1, Table
2.1).

Step 2: The cumulative cancer risk was calculated to be 4 x 10°; this value does not exceed the 5 x 10 Navy risk-
ratio screening benchmark or the upper limit of the USEPA target risk range (1 x 10%); however, it does exceed the
MDE target risk level of 1 x 10°. Target organ Hls are 0.1 to 0.7; which is less than the USEPA and MDE cumulative
target organ HI of 1. However, the dermal target organ Hl of 0.7 is greater than the the Navy cumulative target
organ HI risk-ratio screening benchmark of 0.5. No constituents were identified as COPCs compared to the USEPA
target risk levels; however, Aroclor-1260 and arsenic are COPCs based on the MDE target risk level and arsenic
and thallium were retained as COPCs compared to Navy target levels (Appendix F.1, Table 2.1a).

Step 3 (for MDE and Navy target level only): Cumulative cancer risk of 2 x 10™ was calculated; this value is greater
than the MDE 1 x 10 target risk level. The cumulative target organ Hls are 0.2 and 0.4 which is less than than the
Navy cumulative target organ Hl risk-ratio screening benchmark of 0.5. and the USEPA and MDE cumulative target
organ HI of 1. Constituents contributing to the cumulative cancer risk were identified as COPCs under MDE target
risk levels and include Aroclor-1260 and arsenic. The ProUCL output file that includes the 95% UCLs used for Site 3
surface soil is included in Appendix F.1. Additionally, the maximum detected arsenic concentration exceeds the
site-specific surface soil BTV. (Appendix F.1, Table 2.1c).

Of the constituents that were 100 percent nondetected, the maximum detection limit for PCBs (Aroclor-1221,
Aroclor-1232, Aroclor-1242, Aroclor-1248, and Aroclor-1254) in surface soil slightly exceed their respective RSL
(within 10 times the RSL). Because of the low level of exceedances, it is unlikely that if these PCBs are present in
surface soil at concentrations below the detection limits they would contribute significantly to site risks. Screening
criteria were not available for several constituents.

Exposure to surface soil at Site 3 would not be expected to result in unacceptable human health risks based on
the Navy or USEPA target risk levels. However, based on the MDE target risk levels, exposure to surface soil may
result in unacceptable human health risks associated with Aroclor-1260 and arsenic. The concentrations of
Aroclor-1260 and arsenic detected in only one of the surface soil samples (CBD-S03-SS03-1012) exceed a
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screening level based on a 1 x 10°° carcinogenic risk. Therefore, the potential unacceptable risk is primarily
associated with the concentration detected in sample CBD-S03-SS03-1012.

4.4.1.2 Subsurface Soil

The risk-based screening and risk-ratio evaluation for subsurface soil at Site 3 are provided in Appendix F.1,
Tables 2.2 and 2.2b.

Step 1: Arsenic, chromium (hexavalent), cobalt, iron, manganese, and thallium were identified as COPCs
(Appendix F.1, Table 2.2).

Step 2: The cumulative cancer risk was calculated to be 1 x 10°; this value is less than the 5 x 10° Navy risk-ratio
screening benchmark, less than the USEPA target risk level of 1 x 10 and does not exceed the MDE target risk
level of 1 x 10°. Target organ Hls are 0.1 to 0.6; which is less than the USEPA and MDE cumulative target organ Hl
of 1. However, the dermal target organ HI of 0.6 is greater than the Navy cumulative target organ Hl risk-ratio
screening benchmark of 0.5. Arsenic and thallium were identified as COPCs for subsurface soil based on Navy
target organ HI(Appendix F1, Table 2.2a).

Step 3 (for Navy target level only): The dermal target organ HI of 0.3 was calculated; this value is less than the
Navy cumulative target organ Hl risk ratio screening benchmark of 0.5. The ProUCL output file that includes the
95% UCLs used for Site 3 subsurface soil is included in Appendix F.1. Based on Step 3, arsenic and thallium were
not identified as Navy COPCs since the cumulative target organ Hl risk ratio is less than 0.5 (Appendix F.1, Table
2.2b).

Of the constituents that were 100 percent nondetected, none exceeded the screening criteria. However,
screening criteria were not available for several constituents.

Exposure to subsurface soil at Site 3 would not be expected to result in any unacceptable human health risks.

4.4.1.3 Groundwater

The risk-based screening and risk-ratio evaluation for groundwater at Site 3 are provided in Appendix F.1,
Tables 2.3 and 2.3b.

Step 1: Aluminum, arsenic, cadmium, chromium, cobalt, iron, manganese, and thallium were identified as COPCs
(Appendix F.1, Table 2.3).

Step 2: The cumulative cancer risk was calculated to be 1 x 10°; this value is less than the 5 x 10° Navy risk-ratio
screening benchmark, less than the USEPA target risk level of 1 x 10 and does not exceed the MDE target risk
level of 1 x 10°. The dermal, thyroid, respiratory, and gastrointestinal target organ His are greater than the Navy
cumulative target organ HI risk-ratio screening benchmark of 0.5 but do not exceed the USEPA and MDE
cumulative target organ HIl of 1. Arsenic, cobalt, iron, and thallium were identified as COPCs based on
exceedances of the Navy target organ HI risk ratio screening benchmark. Although arsenic, cobalt, iron and
thallium were identified as COPCs when compared to the Navy target organ Hl risk ratio, the maximum detected
concentrations of these constituents were less than concentrations detected in unimpacted groundwater
(Appendix F.1, Table 2.3b). No COPCs were identified based on comparisons to USEPA and MDE target risk levels.

Of the constituents that were 100 percent nondetected, the maximum detection limit for PCBs (Aroclor-1221,
Aroclor-1232, Aroclor-1242, Aroclor-1248, Aroclor-1254, and Aroclor-1260) and one pesticide (aldrin) slightly
exceed their respective RSL (within ten times the RSLs). Because of the low level of exceedances, it is unlikely that
if they are present at concentrations below the detection limits they would contribute significantly to site risks.
Screening criteria were not available for several constituents.

Exposure to groundwater at Site 3 would not be expected to result in any unacceptable site-related human health
risks because the constituents identified as potential COPCs are present at concentrations that are consistent with
concentrations in unimpacted groundwater.
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4.5 Ecological Risk Screening

The ERA approach for surface soil is described in detail in Section 3.5. An overview of the various potential
receptors and exposure pathways addressed in the ERA is discussed in Section 3.5.2. The supporting tables for the
evaluation are presented in Appendix G.

Of the detected analytes, Aroclor-1260 was retained as a COPC (Appendix G, Table 3) and had an EPC-based HQ
of 20. All other analytes either were not detected, had EPC-based HQs less than 1, were consistent with
background, or were macronutrients. Consequently, exposure to surface soil at Site 3 may result in unacceptable
ecological risk associated with Aroclor-1260 and further evaluation of risk or consideration of remediation is
recommended.

4.6 Site Characterization

The potential for waste disposal at Site 3 was characterized through the installation of five test pits located across
the site based on the results of the DGM survey performed in 2012. Based on the results of the test pitting
activities conducted, no observations of waste were encountered in any of the test pits and no other indications
of waste placement such as soil staining or elevated PID readings were noted.

The Base-wide Sl and ESI soil and groundwater analytical data for Site 3 were evaluated for site characterization
based on the human health and ecological risk screening results noted in Sections 4.4 and 4.5. Aroclor-1260 and
arsenic were determined to be human health COPCs in surface soil, while Aroclor-1260 was also determined to be
an ecological COPC in surface soil. Figure 4-2 shows the analytical results of Aroclor-1260 and arsenic in surface
soil at Site 3.

Aroclor-1260 concentrations are several orders of magnitude higher in eastern portion of the site when compared
to the western portion of the site. The location with the maximum detection of Aroclor-1260 (5,500 ug/kg) is
located at CBD-S03-DP03 (Figure 4-2). Spatially, concentrations of Arclor-1260 drop off by one to two orders of
magnitude with distance from the maximum detected location. However, concentrations to the north/northeast
remain above the residential soil RSL (240 pg/kg) while the area to the south/southwest has not been delineated.
The maximum detected concentration of arsenic was also located at CBD-S03-DP03 and is an order of magnitude
higher than arsenic levels at all other sample locations. This location appears to be a singular exceedance of the
background concentration (6.4 mg/kg).

Groundwater at Site 3 has been characterized through the installation of monitoring wells and the collection
representative groundwater samples. Groundwater elevation were observed between approximately 14 and 17 ft
bgs with the overall groundwater flow to the southeast. No human health COPCs were identified through the risk
screening.

4.7  Findings and Recommendations
4.7.1 Findings

Based on the results of the test pitting activities conducted, no observations of waste were encountered in any of
the test pits and no other indications of waste placement such as soil staining or elevated PID readings were
noted. SVOCs, PCBs, pesticides, and metals were detected in surface and subsurface soils at Site 3 during the
Base-wide ESI. In addition, one VOC, SVOCs, and metals were detected in groundwater at Site 3. Based on the
HHRS and ERS, the constituents presented in Table 4-4 may present potentially unacceptable site-related risk and
were retained as COPCs for Site 3.
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Table 4-4. Human Health and Ecological Risk COPCs for Site 3

COPCs
Media
Human Health Ecological
Surface Soil Aroclor-1260* and Arsenic® Aroclor-1260
Subsurface Soil None N/A
Groundwater None N/A

Note:
L Only considered a COPC under MDE target risk levels.

47.2 Recommendations

Site 3 is recommended for further evaluation based upon potentially unacceptable human health risks with
Aroclor-1260 and arsenic in surface soil and ecological risks associated with Aroclor-1260 in surface soil.
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Table 4-1. Site 3 Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID NRL-CED S5 Eco | RSLs Residential Soil CBD-S03-DP06 CBD-S03-DP07 CBD-S03-DP08 CBD-S03-DP09 CBD-S03-DP10 CBD-S03-DP11 CBD-S03-DP12
Sample ID ESVs (1019) (HQ=0.1) 0519 CBD-S03-SS06-000H CBD-S03-SS07-000H |  CBD-S03-SS08-000H CBD-S03-SS09-000H | CBD-S03-SS10-000H CBD-S03-SS11-000H CBD-S03-SS11P-000H CBD-S03-SS12-000H
Sample Date 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/04/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

Acenaphthene - 360,000 NA NA NA NA NA 1.3 U 0.76 J 1.6 U
Acenaphthylene - - NA NA NA NA NA 0.49 J 1.8 J 1.6 U
Anthracene - 1,800,000 NA NA NA NA NA 51U 2.6 J 6.5 U
Benzo(a)anthracene -- 1,100 NA NA NA NA NA 51U 15 6.5 U
lBenzo(a)pyrene - 110 NA NA NA NA NA 4 20 J 29
|[Benzo(b)fluoranthene - 1,100 NA NA NA NA NA 9.8 UJ 40 J 10 U
[Benzo(g,h,i)perylene - - NA NA NA NA NA 45 19 J 10 U
[[Benzo(k)fluoranthene - 11,000 NA NA NA NA NA 51U 13 6.5U
[[chrysene - 110,000 NA NA NA NA NA 51UJ 24 J 65U
[[Dibenz(a,h)anthracene - 110 NA NA NA NA NA 78 U 37J 10 U
[[Fluoranthene - 240,000 NA NA NA NA NA 5.1 UJ 29 J 6.6 U
[[Fluorene - 240,000 NA NA NA NA NA 31U 1.2 J 4U
[lindeno(1,2,3-cd)pyrene - 1,100 NA NA NA NA NA 5 22 J 10 U
||Phenanthrene - - NA NA NA NA NA 7.8 U 14 6.6 J
HPyrene - 180,000 NA NA NA NA NA 45J 25J 34
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE 100 2,000 2.73 0.13 U 0.134 R 7.94 J- 0.132 U 0.299 U 0.142 U 0.252 UJ
Aroclor-1260 160 240 NA NA NA NA NA 36 J 70 J 51J
Total Metals (MG/KG)

Aluminum - 7,700 NA NA NA NA NA 6,800 5,200 7,000
Antimony 5 3.1 NA NA NA NA NA 0.15J 0.13J 0.13 J
Arsenic 6.8 0.68 NA NA NA NA NA 3.2 25 29
Barium 110 1,500 NA NA NA NA NA 37 29 37
Beryllium 2.5 16 NA NA NA NA NA 0.36 J 0.31J 0.52 J
Cadmium 32 7.1 NA NA NA NA NA 0.25 J 0.18 J 0.2J
Calcium - - NA NA NA NA NA 780,000 666,000 258
Chromium 10 0.3 NA NA NA NA NA 12 8.9 11
Cobalt 13 2.3 NA NA NA NA NA 2.4 1.8 3.5
Copper 70 310 NA NA NA NA NA 6.1 6.6 6.8
Iron - 5,500 NA NA NA NA NA 9,800 7,600 9,800
Lead 120 400 NA NA NA NA NA 15 12 11
[Magnesium - - NA NA NA NA NA 797,000 625,000 735
[[Manganese 220 180 NA NA NA NA NA 97 83 110
[[Nickel 38 150 NA NA NA NA NA 8.1 6.1 8.7
Potassium -- -- NA NA NA NA NA 577,000 514,000 399
Selenium 0.52 39 NA NA NA NA NA 0.87 0.95 1.3
Silver 560 39 NA NA NA NA NA 0.18 U 0.15 U 0.11J
Sodium - - NA NA NA NA NA 215,000 J 379,000 J 129U
Thallium 0.05 0.078 NA NA NA NA NA 02J 0.16 J 024 J
Vanadium 60 39 NA NA NA NA NA 16 12 14
Zinc 120 2,300 NA NA NA NA NA 48 41 43

Notes:
Shading indicates detections
Italics indicate exceedance of NRL-CBD SS Eco ESVs
(1019)
Bolding idicates exceedance of RSLs Residential Soil
(HQ=0.1) 0519
ESVs are provided for Total LMW PAHs and Total HMW
PAHs
NA - Not analyzed
J - Analyte present, value may or may not be accurate or
precise
J- - Analyte present, value may be biased low, actual value
may be higher
J+ - Analyte present, value may be biased high, actual value
may be lower
R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate
MG/KG - Milligrams per kilogram
UG/KG - Micrograms per kilogram
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Table 4-1. Site 3 Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID NRL-CBD S8 Eco | RSLs Residential Soil CBD-S03-DP06 CBD-S03-DP13 CBD-S03-DP14 CBD-S03-DP15
Sample ID ESVs (1019) (HQ=0.1) 0519 CBD-S03-SS06-000F ~ CBD-S03-SS13-000H CBD-S03-SS14-000H | CBD-S03-SS15-000H
Sample Date 04/03/18 04/03/18 04/04/18 04/03/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

Acenaphthene - 360,000 NA 1.2 U 0.81J 11U
Acenaphthylene -- -- NA 0.69 J 12 11U
Anthracene - 1,800,000 NA 5U 13 46U
Benzo(a)anthracene -- 1,100 NA 75U 29 46 U
lBenzo(a)pyrene - 110 NA 76J 41 46U
|[Benzo(b)fluoranthene - 1,100 NA 15 97 71U
[[Benzo(g,h,i)perylene - - NA 9.1J 42 71U
[[Benzo(k)fluoranthene - 11,000 NA 89U 30 46 U
||Chrysene - 110,000 NA 10 U 47 46 U
[[Dibenz(a,h)anthracene - 110 NA 52 J 10J 71U
||Fluoranthene - 240,000 NA 6.7 U 52 46 U
[[Fluorene - 240,000 NA 31U 21J 28U
[lIndeno(1,2,3-cd)pyrene - 1,100 NA 10 J 51 71U
||Phenanthrene - - NA 77U 13 71U
HPyrene - 180,000 NA 59 J 48 71U
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE 100 2,000 2.73 0.146 U 0.131 UJ 13.5
Aroclor-1260 160 240 NA 1,200 1,600 350
Total Metals (MG/KG)

Aluminum - 7,700 NA 5,600 7,200 4,800
Antimony 5 3.1 NA 0.11J 0.076 J 0.2J
Arsenic 6.8 0.68 NA 3.3 2.5 3.8
Barium 110 1,500 NA 25 42 27
Beryllium 2.5 16 NA 0.37 J 0.57 J 024 J
Cadmium 32 7.1 NA 0.37 0.24 J 1.7
Calcium - - NA 543 360 935
Chromium 10 0.3 NA 16 14 11
Cobalt 13 2.3 NA 1.8 3.9 1.9
Copper 70 310 NA 5.1 5.8 16
Iron - 5,500 NA 10,000 9,800 9,200
Lead 120 400 NA 17 17 95
[[Magnesium - - NA 789 662 607
[[Manganese 220 180 NA 81 130 100
[[Nickel 38 150 NA 5.1 8.8 7.4
Potassium - - NA 958 344 414
Selenium 0.52 39 NA 0.75 1.1 0.76
Silver 560 39 NA 0.14 J 0.16 U 0.12 J
Sodium - - NA 6.3U 14.1 J+ 22.4 J+
Thallium 0.05 0.078 NA 0.17 J 0.19 J 0.12 J
\Vanadium 60 39 NA 16 13 13
Zinc 120 2,300 NA 29 43 70
Notes:

Shading indicates detections

Italics indicate exceedance of NRL-CBD SS Eco ESVs
(1019)

Bolding idicates exceedance of RSLs Residential Soil
(HQ=0.1) 0519

ESVs are provided for Total LMW PAHs and Total HMW
PAHs

NA - Not analyzed

J - Analyte present, value may or may not be accurate or
precise

J- - Analyte present, value may be biased low, actual value
may be higher

J+ - Analyte present, value may be biased high, actual value
may be lower

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Page 2 of 2



Table 4-2. Site 3 Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID RSLs Residential Soil CBD-S03-DP06 CBD-S03-DP07 CBD-S03-DP08 CBD-S03-DP09 CBD-S03-DP10 CBD-S03-DP11 CBD-S03-DP12 CBD-S03-DP13
Sample ID (HQ=0.1) 0519 CBD-S03-SB06-0810 CBD-S03-SB07-0810 CBD-S03-SB08-0810 CBD-S03-SB09-0810 CBD-S03-SB10-0810 CBD-S03-SB11-0810 CBD-S03-SB12-0810 CBD-S03-SB13-0810
Sample Date ) 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/04/18 04/03/18
Chemical Name
Semivolatile Organic Compounds (UG/KG)
[Acenaphthene 360,000 NA NA NA NA NA 11U 0.58 J 1.2 U
[Anthracene 1,800,000 NA NA NA NA NA 43U 1.7 J 48 U
Benzo(a)anthracene 1,100 NA NA NA NA NA 43 U 11 48 U
[Benzo(a)pyrene 110 NA NA NA NA NA 43U 14 48U
[Benzo(b)fluoranthene 1,100 NA NA NA NA NA 6.7 U 26 74U
|[Benzo(g,h,i)perylene - NA NA NA NA NA 6.7 U 12 74U
[[chrysene 110,000 NA NA NA NA NA 43U 16 48U
|[Dibenz(a,h)anthracene 110 NA NA NA NA NA 6.7 U 32J 74U
[[Fluoranthene 240,000 NA NA NA NA NA 43U 16 48U
[findeno(1,2,3-cd)pyrene 1,100 NA NA NA NA NA 6.7 U 15 74 U
[lPhenanthrene - NA NA NA NA NA 67U 8.6 J 74 U
HPyrene 180,000 NA NA NA NA NA 6.7 U 13 74U
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1260 240 NA NA NA NA NA 6.4 U 6.6 U 6.6 U
Total Metals (MG/KG)
Aluminum 7,700 NA NA NA NA NA 2,000 4,100 2,100
Antimony 3.1 NA NA NA NA NA 0.14 U 0.11 J 0.1J
Arsenic 0.68 NA NA NA NA NA 0.61 4.2 0.28
Barium 1,500 NA NA NA NA NA 5.4 7.3 3.5
[(Beryllium 16 NA NA NA NA NA 0.28 U 0.19 J 0.27 U
[[calcium - NA NA NA NA NA 343 363 322
[[Chromium 0.3 NA NA NA NA NA 7.6 14 8.8
[[Cobalt 2.3 NA NA NA NA NA 0.54 0.72 0.28
[{[copper 310 NA NA NA NA NA 1.1 3.3 1.2
[firon 5,500 NA NA NA NA NA 1,800 7,300 1,900
[lLead 400 NA NA NA NA NA 1.6 2.6 1.7
[[Magnesium - NA NA NA NA NA 435 655 437
[[Manganese 180 NA NA NA NA NA 3 6.5 25
[[Nickel 150 NA NA NA NA NA 0.87 1.2 0.59
Potassium - NA NA NA NA NA 300 417 307
Selenium 39 NA NA NA NA NA 0.3J 05J 0.27 U
Silver 39 NA NA NA NA NA 0.14 U 0.076 J 0.077 J
Sodium - NA NA NA NA NA 48 U 6.6 U 53U
Thallium 0.078 NA NA NA NA NA 0.066 J 0.12 J 0.13 J
Vanadium 39 NA NA NA NA NA 3.2 10 3.6
Zinc 2,300 NA NA NA NA NA 6 9.9 3.3
#REF!
Notes:

Shading indicates detections

Bolding idicates exceedance of RSLs Residential Soil

(HQ=0.1) 0519
NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise

J+ - Analyte present, value may be biased high, actual value

may be lower

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 4-2. Site 3 Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID RSL . . . I CBD-S03-DP14 CBD-S03-DP15
s Residential Soil

Sample ID (HQ=0.1) 0519 CBD-S03-SB14-0810 CBD-S03-SB15-0810 CBD-S03-SB15P-0810
Sample Date ) 04/04/18 04/03/18 04/03/18
Chemical Name
Semivolatile Organic Compounds (UG/KG)
IAcenaphthene 360,000 1.2 U 11U 1.3 U
Anthracene 1,800,000 5U 44U 54 U
Benzo(a)anthracene 1,100 5U 44 U 54 U
[Benzo(a)pyrene 110 5U 44U 54U
[Benzo(b)fluoranthene 1,100 77U 6.8 U 83U
|[Benzo(g,h,i)perylene - 7.7 U 6.8 U 83U
[[chrysene 110,000 5U 44U 54U
|[Dibenz(a,h)anthracene 110 77U 6.8 U 83U
[[Fluoranthene 240,000 5U 44 U 54 U
[findeno(1,2,3-cd)pyrene 1,100 7.7 U 6.8 U 83U
[lPhenanthrene - 77U 6.8 U 83U
HPyrene 180,000 77U 6.8 U 83U
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1260 240 49J 23 J 6.5 UJ
Total Metals (MG/KG)
Aluminum 7,700 2,200 3,500 4,300
Antimony 3.1 0.099 J 0.17 U 0.17 U
Arsenic 0.68 0.59 19J 34J
Barium 1,500 3.1 4.8 6.7
[(Beryllium 16 0.27 U 0.33 U 0.33 U
[[calcium - 47.4 453 491
[[Chromium 0.3 3.5 15 15
[[Cobalt 2.3 0.24 J 0.32 J 0.55
[{[copper 310 1.4 1.5 1.8
[firon 5,500 2,300 4,900 6,200
[lLead 400 2.1 22 24
[[Magnesium - 180 521 579
[[Manganese 180 3.9 23 6.9 J
[[Nickel 150 0.62 0.65 J 1.2
Potassium - 217 401 424
Selenium 39 0.27 U 0.33 U 0.34 J
Silver 39 0.064 J 0.17 U 0.17 U
Sodium - 6 U 21 J+ 18.3 J+
Thallium 0.078 0.14 U 017 U 017 U
Vanadium 39 5.1 6 8.5
Zinc 2,300 2.6 6.8 6.4

#REF!
Notes:

Shading indicates detections

Bolding idicates exceedance of RSLs Residential Soil
(HQ=0.1) 0519

NA - Not analyzed

J - Analyte present, value may or may not be accurate or
precise

J+ - Analyte present, value may be biased high, actual value
may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 4-3. Site 3 Analytical Results — Detected Constituents in Groundwater
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID CBD-S03-MWO01 CBD-S03-MW02 CBD-S03-MW03
RSLs Tapwater
Sample ID (HQ=0.1) 0519 CBD-S03-GW01-0418 CBD-S03-GW02-0518 CBD-S03-GW03-0418
Sample Date ) 04/25/18 05/03/18 04/25/18
Chemical Name
Volatile Organic Compounds (UG/L)
Toluene 110 04U 04 U 1.34 J
Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene 3.6 0.014 U 0.01J 0.012 U
Benzo(a)anthracene 0.03 0.014 U 0.0059 J 0.026 J
[Benzo(a)pyrene 0.025 0.014 U 0.013 U 0.015 J
[Benzo(b)fluoranthene 0.25 0.014 U 0.013 U 0.03 J
|[Benzo(g,h,i)perylene - 0.014 U 0.013 U 0.019 J
[[Benzo(k)fluoranthene 25 0.014 U 0.013 U 0.037 J
[[chrysene 25 0.0075 J 0.0042 J 0.035 J
[[Fluoranthene 80 0.0052 J 0.0076 J 0.023 J
[findeno(1,2,3-cd)pyrene 0.25 0.023 U 0.021 U 0.022 J
[[Naphthalene 0.17 0.014 U 0.018 J 0.012 U
[lPhenanthrene - 0.023 U 0.03 J 0.013 J
HPyrene 12 0.023 U 0.021 U 0.023 J
[[Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections
Total Metals (UG/L)
Aluminum 2,000 5,400 160 270
Arsenic 0.052 0.23 J 0.59 0.51
Barium 380 16 16 34
[(Beryllium 25 0.45 J 0.13 U 0.96
||Cadmium 0.92 3.2 0.15J 1
Calcium - 6,000 50,900 9,420
Chromium 0.035 3.4 0.63 0.15 U
Cobalt 0.6 1.8 0.49 J 6.8
Copper 80 1.5 0.29 U 0.07 J
||I ron 1,400 770 260 7,700
[lLead 15 24 0.13 U 0.1J
[Magnesium - 3,380 25,500 4,670
[Manganese 43 20 48 90
[[Nickel 39 5.7 3.2 21
Potassium -- 2,100 1,800 3,140
Selenium 10 1.1 05U 05U
Sodium - 21,100 5,520 9,860
Thallium 0.02 0.28 J 05U 05U
Vanadium 8.6 21 1.5 0.25 J
Zinc 600 31 3.1 J+ 280
Dissolved Metals (UG/L)
Aluminum, Dissolved 2,000 53 9.9 240
Arsenic, Dissolved 0.052 0.13 U 0.52 0.56
Barium, Dissolved 380 11 15 34
[[Beryllium, Dissolved 25 0.35 J 0.13 U 2.2
||Cadmium, Dissolved 0.92 29 0.14 J 1.1
Calcium, Dissolved -- 6,050 49,400 9,960
Chromium, Dissolved 0.035 0.43 J 0.13 U 0.11 J
Cobalt, Dissolved 0.6 1.5 041 J 6.9
Copper, Dissolved 80 1.3 0.51 1.3
[[iron, Dissolved 1,400 13 22 7,400
|[Lead, Dissolved 15 0.37 J 0.13 U 0.11J
|[Magnesium, Dissolved - 2,820 25,200 4,510
[[Manganese, Dissolved 43 14 44 88
[Mercury, Dissolved 0.57 0.11J 0.13 U 0.16 J
[[Nickel, Dissolved 39 4.5 3.7 21
Potassium, Dissolved -- 1,740 1,710 3,030
Sodium, Dissolved -- 20,200 5,370 9,600
Thallium, Dissolved 0.02 0.23 J 05U 05U
Vanadium, Dissolved 8.6 0.13 U 1.1 0.15 J
Zinc, Dissolved 600 26 3.1 280

Notes:
Shading indicates detections
Bolding idicates exceedance of RSLs Tapwater
(HQ=0.1) 0519
NA - Not analyzed
J - Analyte present, value may or may not be accurate or
precise
J+ - Analyte present, value may be biased high, actual
value may be lower
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate
UGIL - Micrograms per liter
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SECTION 5

Site 4 — Landfill No. 2

5.1 Site Description

Site 4, also known as Landfill No. 2, is located on the western portion of NRL-CBD and is located west and adjacent
to Site 3 (Figure 5-1). Landfill No. 2 was operational from 1950 through 1958. The IAS presented a similar site
description for Site 4 as that presented for Site 3 (that is, four to six pits that were 25 feet by 25 feet by 20 feet
deep), with the exception that no open storage was conducted on the site after the landfill was closed. Based on
ground disturbance observed in historical photographs dated March 1955 and April 1958, the site boundary
encompasses an area of 21,637 ft2. Currently, the site is a relatively flat, large, open mowed grassy area with an
approximate elevation of 135 feet amsl. During a recent site visit several small depressions were observed on the
ground surface within the area of Site 4.

5.2 Investigation Summary

The Site 4 Base-wide ESI field activities were conducted in April and May 2018. The following sections describe the
observations noted during test pitting activities and the soil and groundwater sampling details.

521 TestPitting

Five new test pits were dug at Site 4 to further assess the presence or absence of waste material at the site
(Figure 5-1). The complete test pit logs are shown in Appendix A. A summary of the results for each test pit is
provided as follows:

o Test Pit 6 — The test pit was dug to a depth of 9.5 feet bgs. Fiberglass and corroded metal debris were
encountered at 6.5 feet bgs and cans, bottles, and other litter items persisted deeper into the test pit. Soils
encountered consisted of clayey sand to silty sand at 3 feet bgs and litter fragments were observed to be tied
with silty sand throughout the test pit. A radiological object was encountered at 8.5 feet bgs and additional
information is provided below and fully described in Appendix I.

e Test Pit 7 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of clayey sand to silty
sand at 4 feet bgs. No waste materials or soil staining were found in this test pit.

e Test Pit 8 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of clayey sand to silty
sand at 5 feet bgs. No waste materials or soil staining were found in this test pit.

o Test Pit 9 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of silty sand with some
cobbles. A few nails, glass shards, and a piece of rebar were encountered at the top 2 feet of the test pit.
Otherwise, no waste materials or soil staining were found in the rest of the test pit.

e Test Pit 10 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of silty sand. No
waste materials or soil staining were found in this test pit.

Radiological Object - On April 3, 2018, a heavy metallic object was found in Test Pit 6 at Site 4. This metallic object
was frisked with radiological instruments to determine its potential as a radiological source item. After
characterization by the onsite radiological technician, the object was determined to be radioactive and
subsequently double-bagged and taped for security. Field activities were temporarily suspended and NAVFAC
Washington and NRL were notified of the discovery. The soil surrounding the item was frisked to evaluate
whether the subsurface soil had been potentially exposed to radiological energy. No readings were noted,
indicating that the radioactivity was limited to the item and not the surrounding subsurface soil. The radiological
item was securely placed back at the bottom of the test pit and backfilled with the procedure noted above.
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BASE-WIDE EXPANDED SITE INSPECTION REPORT, NAVAL RESEARCH LABORATORY — CHESAPEAKE BAY DETACHMENT

5.2.2  Soil Sampling

Ten soil borings were advanced during the Base-wide ESI at Site 4 to further assess whether historical activities at
the site contributed to the presence of contamination in soil (Figure 5-1). The soil borings were advanced to a
depth of 10 feet bgs using a DPT. Because of the discovery of the radiological object, proposed soil boring CBD-
S04-DP12 was relocated adjacent to Test Pit 6. No signs of contamination (soil staining or odors) were observed

in any of the soil borings. At each boring, surface soil samples were collected from 0 to 0.5 foot bgs and
subsurface soil samples were collected from 8 to 10 feet bgs. All 10 soil borings were analyzed for pesticides in the
surface and subsurface intervals; while 5 of 10 borings were analyzed for SVOCs, PCBs, and metals in the surface
and subsurface intervals. In addition, hexavalent chromium was additionally analyzed in three soil borings (three
surface and three subsurface soil samples).

5.2.3 Groundwater Sampling

Two permanent monitoring wells (CBD-S04-MWO02 and CBD-S04-MWO03) were newly installed during the Base-
wide ESI at Site 4. Groundwater samples from two newly installed monitoring wells and one existing monitoring
well (CBD-S04-MWO01) at Site 4 were collected during the Base-wide ESI and analyzed for VOCs, SVOCs, PCBs,
pesticides, total and dissolved metals, total and dissolved mercury, and dissolved hexavalent chromium.

5.3  Analytical Results

A summary of the constituents detected in soil and groundwater during the Base-wide ESI at Site 4 are presented
in Tables 5-1, 5-2, and 5-3 respectively, and discussed as follows. The complete analytical results for both the SI
and ESI data are presented in Appendix E.

5.3.1 Surface Soil Analytical Results

A total of 10 surface soil samples were collected at Site 4 during the 2018 Base-wide ESI field activities. The results
of the surface soil sampling are summarized as follows:

e SVOCs - Fifteen SVOCs (acenaphthene, acenaphthylene, anthracene, benzo[alanthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene,
fluoranthene, fluorene, indeno[1,2,3-cd]pyrene, phenanthrene, and pyrene) were detected in surface soil.
The majority of the SVOC detections was associated with the soil samples collected from four locations (CBD-
S04-DP12, CBD-S04-DP14, CBD-S04-DP15, and CBD-S04-DP16).

e Pesticides and PCBs —One Pesticide (4,4’-DDE) was detected in surface soil at two locations (CBD-S04-DP10
and CBD-S04-DP14). No PCBs were detected in surface soil.

e Metals — Twenty-four metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium
(hexavalent), chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium,
selenium, silver, sodium, thallium, vanadium, and zinc) were detected in surface soil. Detections of metals
were found in all surface soil samples.

5.3.2  Subsurface Soil Analytical Results

A total of 10 subsurface soil samples were collected at Site 4 during the 2018 Base-wide ESI field activities. The
results of the subsurface soil sampling are summarized as follows:

e SVOCs - Sixteen SVOCs (acenaphthene, acenaphthylene, anthracene, benzo[a]anthracene, benzo[a]pyrene,
benzo[blfluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene,
fluoranthene, fluorene, indeno[1,2,3-cd]pyrene, naphthalene, phenanthrene, and pyrene) were detected in
subsurface soil. The detections were present at only one sample location (CBD-S04-DP16).

5-2 AX0121191314WDC



SECTION 5—SITE 4 — LANDFILL NO. 2

e Pesticides and PCBs — Five pesticides (4,4’-DDD, 4,4’-DDE, 4-4’-DDT, alpha-chlordane, and dieldrin) were
detected in subsurface soil at two locations (CBD-S04-DP12 and CBD-S04-DP16). One PCB (Aroclor-1260) was
detected in subsurface soil only at one location (CBD-S04-DP16).

e Metals — Twenty-four metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium
(hexavalent), chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium,
selenium, silver, sodium, thallium, vanadium, and zinc) were detected in subsurface soil. Detections of metals
were found in all subsurface soil samples.

5.3.3  Groundwater Analytical Results

Three groundwater samples were collected at Site 4 during the 2018 Base-wide ESI field activities. The results of
the groundwater sampling are summarized as follows:

e VOCs — No VOCs were detected in the groundwater samples.

e SVOCs — Seven SVOCs (2-methylnaphthalene, benzo[a]anthracene, benzo[k]fluoranthene, chrysene,
fluoranthene, naphthalene, and phenanthrene) were detected in the groundwater samples.

e Pesticides and PCBs — No pesticides or PCBs were detected in the groundwater samples.

e Metals — Nineteen total metals (aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, nickel, potassium, sodium, thallium, vanadium, and zinc) and 19
dissolved metals (aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron,
magnesium, manganese, nickel, potassium, selenium, sodium, thallium, vanadium, and zinc) were detected in
the groundwater samples. In general, the magnitude of the dissolved metals concentrations did not decrease
significantly when compared against their total metals counterparts.

5.4  Human Health Risk Screening

The HHRS evaluation for Site 4 was conducted in three steps using the risk-ratio technique (Navy, 2000) described
in detail in Section 3.4. Results were reported for the Navy, USEPA, and MDE target risk levels. Table 1 in
Appendix F lists the samples that were included in the Site 4 HHRS. An overview of the various potential receptors
and exposure pathways addressed in the HHRS is discussed in Section 3.4.1. The supporting tables for the
evaluation are presented in Appendix F.2.

5.4.1.1 Surface Soil

The risk-based screening and risk-ratio evaluation for surface soil at Site 4 are provided in Appendix F.2,
Tables 2.1 through 2.1c.

Step 1: Seven constituents were identified as COPCs: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenz(a,h)anthracene, Aroclor-1260, aluminum, and arsenic (Appendix F.2, Table 2.1).

Step 2: The cumulative cancer risk was calculated as 5 x 10°; this value does not exceed the Navy risk-ratio
screening benchmark of 5 x 10 or the upper limit of the USEPA target risk range of 1 x 10%; however, it does
exceed the 1 x 10° MDE target risk level. The cumulative Hl is 0.7; however, the cumulative target organ Hls range
from 0.2 to 0.3. Although the cumulative HI exceeds an HI of 0.5, no target organ Hls exceed the Navy cumulative
target organ Hl risk-ratio screening benchmark of 0.5 or the USEPA or MDE target HI of 1. No COPCs were
identified compared to the Navy or USEPA target HI levels. However, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, Aroclor-1260, and arsenic are COPCs based on the MDE target risk
level (Appendix F.2, Table 2.1a).

Step 3 (for MDE target level only): Cumulative cancer risk of 5 x 10°; this value does not exceed the Navy risk-ratio
screening benchmark of 5 x 10 or the upper limit of the USEPA target risk range of 1 x 10#; however, it does
exceed the MDE target risk level of 1 x 10°. Constituents contributing to the cumulative cancer risk were
identified as COPCs under MDE target risk levels and include benzo(a)anthracene, benzo(a)pyrene,
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benzo(b)fluoranthene, dibenz(a,h)anthracene, and arsenic (Appendix F.2, Table 2.1b). Additionally, the arsenic
maximum detected concentration exceeds the site-specific surface soil BTV. (Appendix F.2, Table 2.1c).The
contribution from Aroclor-1260 to the carcinogenic risk (9 x 107) is minimal, and therefore Aroclor-1260 was not
identified as a COPC based on cumulative carcinogenic risk. The ProUCL output file that includes the 95% UCLs
used for Site 4 surface soil is included in Appendix F.2.

No screening criteria were available for carbazole and dimethyl phthalate. Therefore, potential risks could not be
evaluated for these constituents.

Of the constituents that were 100 percent nondetected, none exceeded the RSL. However, screening criteria were
not available for several constituents.

Exposure to surface soil at Site 4 would not be expected to result in unacceptable human health risks based on
the Navy or USEPA target risk levels; however, based on the MDE target risk levels exposure to surface soil may
result in unacceptable human health risks associated with PAHs and arsenic. The contribution from Aroclor-1260
to the carcinogenic risk (9 x 107) is minimal, and therefore, Aroclor-1260 was not identified as a COPC based on
cumulative carcinogenic risk. Aroclor-1260 was only detected in 4 of the 11 surface soil samples and only the
maximum detected concentration (in sample CBD-5S04-S503-1012) exceeds the RSL. This is the same sample
where the maximum concentrations of the PAHs were detected. All arsenic concentrations exceed the screening
level based on a carcinogenic risk of 1 x 10°%; however, only 2 of the 11 locations (CBD-S04-S513-000H and CBD-
S04-5515-000H) had detected concentrations exceeding a screening level based on carcinogenic risk of 1 x 10>,
Location CBD-S04-SS13-000H is on the western side of the site, and location CBD-S04-SS15-000H is on the eastern
side.

5.4.1.2 Subsurface Soil

The risk-based screening and risk-ratio evaluation for subsurface soil at Site 4 are provided in Appendix F.2,
Tables 2.2 through 2.2c.

Step 1: Eleven constituents were identified as COPCs: benzo(a)pyrene, aluminum, arsenic, cadmium, hexavalent
chromium, cobalt, copper, iron, lead, manganese and thallium (Appendix F.2, Table 2.2).

Step 2: The cumulative cancer risk was calculated as 2 x 10°; this value is less than the Navy risk-ratio screening
benchmark of 5 x 10° and the USEPA target risk level but greater than the MDE target risk level. Benzo(a)pyrene,
arsenic, and hexavalent chromium are identified as COPCs based on the MDE target risk level. The cumulative
target organ HI for three organs (respiratory, thyroid, and gastrointestinal) exceed the Navy cumulative target
organ Hl risk-ratio screening benchmark of 0.5 but are less than the USEPA and MDE cumulative target organ
target HI of 1. Hexavalent chromium, cobalt, copper, and iron are identified as COPCs based on the Navy
benchmark value (Appendix F.2, Table 2.2a).

Step 3: Cumulative cancer risk of 1 x 10°; this value is less than the Navy risk-ratio screening benchmark of 5 x 10°
5> and the USEPA and MDE target risk levels. The cumulative target organ HI for three target organs (respiratory,
thyroid, and gastrointestinal) exceed the Navy cumulative target organ Hl risk-ratio screening benchmark of 0.5
but are less than the USEPA and MDE cumulative target organ target HI of 1. Hexavalent chromium and cobalt,
are identified as COPCs based on the Navy benchmark value (Appendix F.2, Table 2.2b). The maximum detected
concentrations of hexavalent chromium and cobalt exceed their respective site-specific subsurface soil BTV.
(Appendix F.1, Table 2.2c). However, because hexavalent chromium and cobalt were not identified as COPCs
based on MDE target level, they are not retained as COPCs for Site 4 subsurface soil. The ProUCL output file that
includes the 95% UCLs used for Site 4 subsurface soil is included in Appendix F.2.

The maximum detected concentration of lead in the subsurface soil exceeds the screening level and background
BTV. As discussed in Section 3.4, potential risks associated with exposure to lead are not evaluated in the same
manner as the other COPCs; therefore, lead is not included in the Step 2 or 3 evaluations. Exposure to lead in
subsurface soil by a potential future child resident was evaluated using the IEUBK model. The IEUBK model was
run using the average lead subsurface soil concentration (70.7 mg/kg) and average (of the detected values, lead
was detected in three of the five groundwater samples) lead groundwater concentration (6.85 pg/L). The output
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from the IEUBK model is provided in Appendix F.2, Table 2.2d, Figure Lead.1, and the RAGS D IEUBK Lead
Worksheet identified as Table Lead.1. The predicted geometric mean blood lead level for a young child exposed
to Site 4 subsurface soil and groundwater is 1.8 ug/L with 0.02 percent of the population potentially experiencing
concentrations exceeding 10 ug/L. This is less than the current blood lead goal as described in the 1994 Office of
Solid Waste and Emergency Response (OSWER) directive (USEPA, 1994) of no more than 5 percent of children
exceeding 10 pg/dL blood lead. Because the IEUBK model determined that exposure to lead in subsurface soil by a
child resident, the most conservative potential receptor, would not result in a blood lead level exceeding the
current blood lead goal, exposure to lead in subsurface soil by future industrial workers was not evaluated.

No screening criteria were available for dimethyl phthalate. Therefore, potential risks could not be evaluated for
this constituent.

Of the constituents that were 100 percent nondetected, none exceeded the RSL. Screening criteria were not
available for several constituents.

Exposure to subsurface soil at Site 4 would not be expected to result in any unacceptable site-related human
health risks based on the MDE target risk levels.

5.4.1.3 Groundwater

The risk-based screening and risk-ratio evaluation for groundwater at Site 4 are provided in Appendix F.2. Total
metals concentrations were used for the HHRS.

Step 1: Aluminum, arsenic, cadmium, chromium, cobalt, iron, manganese, and thallium were identified as COPCs
(Appendix F.2, Table 2.3).

Step 2: Cumulative cancer risk of 2 x 10™%; this value is greater than the Navy, USEPA, and MDE risk-ratio screening
benchmark levels of 5 x 10, 1 x 10, and 1 x 107, respectively. The cumulative hazard index is 6. The dermal,
thyroid and respiratory target organ Hls are greater than 1 which is greater than the Navy, USEPA, and MDE
cumulative target organ Hls. The neurological target organ Hl is 0.9 which is greater than the Navy target organ Hl.
Arsenic and chromium contribute to the cumulative cancer risk that exceeds Navy, USEPA, and MDE risk ratio
screening levels. Arsenic, chromium, cobalt, and thallium contribute to target organ Hls above the Navy risk ratio
screening benchmark of 0.5, and the USEPA and MDE target Hl. Aluminum and manganese contribute to a target
organ Hl that only exceeds the Navy benchmark level.

The maximum detected concentrations of arsenic, chromium, cobalt, manganese, and thallium are below the site-
specific BTV. Although the maximum detected concentration of aluminum is greater than it’s site-specific BTV
(Appendix F.2, Table 2.3b), aluminum was not identified as a COPC for Site 4 groundwater because the
cumulative target organ Hl is less than both the USEPA and MDE target level (Appendix F.2, Table 2.3a).

Step 3 was not performed because fewer than 10 samples were available for groundwater.

Of the constituents that were 100 percent nondetected, some of the VOCs, SVOCs, and PCBs exceeded their
respective RSLs. However, the detection limits were generally within an order of magnitude of the screening
levels, and it is unlikely that if these constituents are present in groundwater at concentrations less than the
detection limits they would contribute significantly to site risks. Screening criteria were not available for several
constituents.

Exposure to groundwater at Site 4 would not be expected to result in unacceptable human health risks based on
the MDE target levels.

5.5 Ecological Risk Screening

The ERA approach for surface soil is described in detail in Section 3.5. An overview of the various potential
receptors and exposure pathways addressed in the ERA is discussed in Section 3.5.2. The supporting tables for the
evaluation are presented in Appendix G.
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No surface soil COPCs were identified for Site 4 (Appendix G, Table 4). While HMW PAHs had an EPC-based HQ of
3, this was driven by one sample location (CBD-S04-DP03). Concentrations from other samples collected across
the site were an order of magnitude lower. Therefore, HMW PAHs are not considered to pose a significant risk to
ecological receptor populations on a sitewide basis. Additionally, habitat consists of mowed grass and more
desirable habitat is located nearby.

All other analytes either were not detected, had EPC-based HQs less than 1, were consistent with background, or
were macronutrients. Additionally, four detected analytes lacked screening values. As discussed in Section 3.4.6,
these analytes were not identified as COPCs. Consequently, no unacceptable risk was identified, and no further
ecological investigation or evaluation is recommended for surface soils at Site 4.

5.6 Site Characterization

The potential for waste disposal at Site 4 was characterized through the installation of 10 test pits located across
the site based on the results of the DGM survey performed in 2012. Based on the results of the test pitting
activities conducted, multiple observations of waste were encountered in test pits. Waste material was described
as consisting of primarily glass, brick, and metal (wires, pipes and fencing) as well as a metallic radiological item.
Overall waste was observed in the subsurface with starting depths ranging from 1 to 6.5 feet bgs and extending to
depths of 8.5 feet bgs however the testpits were terminated before the full thickness of the waste could be
confirmed. In two test pits (Test pits 5 and 9) waste was observed at a much shallower depth ranging from 0-2.5
feet bgs with the bottom of waste confirmed. The location of these two test pits on the periphery of the site
boundary in conjunction with the location of the deeper waste placement within the interior of the site boundary
indicates that the lateral extent maybe bounded to the north and south.

The Base-wide Sl and ESI soil and groundwater analytical data for Site 4 were evaluated for site characterization
based on the human health and ecological risk screening results noted in Sections 5.4 and 5.5. PAHs and arsenic
were determined to be human health COPCs in surface soil. Figure 5-2 shows the analytical results of PAHs and
arsenic in surface soil at Site 4. PAH concentrations increase by several orders of magnitude from the western
portion of the site to the eastern portion of the site. The maximum concentrations of PAHs were detected at CBD-
S04-DP03 and the maximum concentration of arsenic was detected at CBD-S04-DP15. No COPCs were identified in
the subsurface soil.

Groundwater at Site 4 has been characterized through the installation of monitoring wells and the collection
representative groundwater samples. Groundwater elevations were observed between approximately 15 and 20
ft bgs with the overall groundwater flow to the south. No human health COPCs were identified through the risk
screening.

5.7 Findings and Recommendations
5.7.1 Findings

Based on the results of the test pitting activities conducted, observations of waste were encountered in several
testpits. Waste material was described as consisting of primarily glass, brick, and metal (wires, pipes and fencing)
as well as a metallic radiological item. Overall waste was observed in the subsurface with starting depths ranging
from 1 to 6.5 feet bgs and extending to depths of 8.5 feet bgs however the testpits were terminated before the
full thickness of the waste could be confirmed.

SVOCs, a pesticide, and metals were detected during the ESI in surface soil at Site 4. SVOCs, pesticides, a PCB, and
metals were detected during the ESI in subsurface soil at Site 4. In addition, SVOCs and metals were detected
during the ESI in groundwater at Site 4. Based on the HHRS and ERA, the constituents presented in Table 5-4 may
present potentially unacceptable risk and were retained as COPCs for Site 4.
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Table 5-4. Human Health and Ecological Risk COPCs for Site 4

COPCs
Media
Human Health Ecological
) Benzo(a)anthracene?, benzo(a)pyrene?,
Surface Soil benzo(b)fluoranthene?, dibenz(a,h)anthracene?, arsenic! None
Subsurface Soil None N/A
Groundwater None N/A

Note:
L Only considered a COPC under MDE target risk levels.

5.7.2 Recommendations

Site 4 is recommended for further evaluation based upon potential unacceptable human health risks associated
with benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and arsenic in surface
soil. Although there are unacceptable risks based on Navy target levels, no further evaluation is recommended for
subsurface soil because there are no unacceptable risks when compared to USEPA or MDE target levels.
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Table 5-1. Site 4 Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID NRL-CBD SS Eco |RSLs Residential Soil CBD-S04-DP07 CBD-S04-DP08 CBD-S04-DP09 CBD-S04-DP10 CBD-S04-DP11 CBD-S04-DP12 CBD-S04-DP13

Sample ID ESVs (1019) (HQ=0.1) 0519 CBD-S04-SS07-000H CBD-S04-SS08-000H CBD-S04-SS09-000H CBD-S04-SS10-000H CBD-S04-SS11-000H CBD-S04-SS12-000H CBD-S04-SS13-000H CBD-S04-SS13P-000H
Sample Date ) 04/05/18 04/05/18 04/04/18 04/04/18 04/05/18 04/05/18 04/05/18 04/05/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

Acenaphthene - 360,000 NA NA NA NA NA 1.1 U 1.2 U 1.2 U
Acenaphthylene - - NA NA NA NA NA 1.6 J 1.2 U 1.2 U
Anthracene - 1,800,000 NA NA NA NA NA 1.6 J 51U 5U
Benzo(a)anthracene - 1,100 NA NA NA NA NA 8.2 J 51U 5U
[[Benzo(a)pyrene - 110 NA NA NA NA NA 8J 51U 5U
[Benzo(b)fluoranthene - 1,100 NA NA NA NA NA 15 78U 77U
Benzo(g,h,i)perylene - - NA NA NA NA NA 53J 78 U 77U
[[Benzo(k)fluoranthene - 11,000 NA NA NA NA NA 53J 51U 5U
[[chrysene - 110,000 NA NA NA NA NA 11 51U 5U
[[Dibenz(a,h)anthracene - 110 NA NA NA NA NA 72U 78U 77U
[[Fluoranthene - 240,000 NA NA NA NA NA 17 51U 5U
[[Fluorene - 240,000 NA NA NA NA NA 29U 31U 31U
[lIndeno(1,2,3-cd)pyrene - 1,100 NA NA NA NA NA 6.7 J 78 U 77U
||Phenanthrene - - NA NA NA NA NA 6.2J 7.8 U 77U
HPyrene - 180,000 NA NA NA NA NA 14 78U 77U
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE 100 2,000 0.229 U 0.134 U 0.131 0.519 0.223 U 0.136 U 0.236 U 0.156 U
Total Metals (MG/KG)

Aluminum - 7,700 NA NA NA NA NA 8,500 J- 7,700 J 21,000 J
Antimony 5 3.1 NA NA NA NA NA 0.14 U 0.17 U 0.17 U
Arsenic 6.8 0.68 NA NA NA NA NA 5.8 19 J 7.7 J
Barium 110 1,500 NA NA NA NA NA 6.3 8.5 J 13 J
[(Beryllium 25 16 NA NA NA NA NA 0.23 J 0.31J 0.8
[[cadmium 32 7.1 NA NA NA NA NA 0.14 U 0.17 U 0.17 U
[[Calcium - - NA NA NA NA NA 229 405 J 893 J
[[Chromium (hexavalent) 0.4 0.3 NA NA NA NA NA 0.11J NA NA
[[chromium 10 0.3 NA NA NA NA NA 15 11 J 32J
[[Cobalt 13 23 NA NA NA NA NA 0.55 0.68 J 1.2J
[[Copper 70 310 NA NA NA NA NA 3.1 25J 6.1J
[liron - 5,500 NA NA NA NA NA 22,000 12,000 J 37,000 J
[[Lead 120 400 NA NA NA NA NA 4.9 5 9.9J
[Magnesium - - NA NA NA NA NA 796 621 J 1,670 J
[[Manganese 220 180 NA NA NA NA NA 6.4 10 8.3
[[Mercury 0.05 2.3 NA NA NA NA NA 0.14 U 0.17 U 0.17 U
[[Nickel 38 150 NA NA NA NA NA 0.99 1.3 21J
Potassium -- -- NA NA NA NA NA 693 560 J 1,180 J
Selenium 0.52 39 NA NA NA NA NA 1.3 J- 0.48 J- 1.1 J-
Silver 560 39 NA NA NA NA NA 0.14 U 0.17 U 0.17 U
Sodium - - NA NA NA NA NA 85U 72 U 18.9 J+
Thallium 0.05 0.078 NA NA NA NA NA 0.065 J 0.17 U 0.099 J
Vanadium 60 39 NA NA NA NA NA 19 14 J 32J
Zinc 120 2,300 NA NA NA NA NA 25 7.8J 20 J
Notes:

Shading indicates detections

Italics indicate exceedance of NRL-CBD SS Eco ESVs

(1019)

Bolding idicates exceedance of RSLs Residential Soil

(HQ=0.1) 0519

ESVs are provided for Total LMW PAHs and Total HMW

PAHs
NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 5-1. Site 4 Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID

Sample ID

NRL-CBD SS Eco
ESVs (1019)

RSLs Residential Soil
(HQ=0.1) 0519

CBD-S04-DP14
CBD-S04-SS14-000H

CBD-S04-DP15
CBD-S04-SS15-000H

CBD-S04-DP16
CBD-S04-SS16-000H

Sample Date 04/05/18 04/05/18 04/05/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

Acenaphthene - 360,000 0.85 J 39 0.58 J
Acenaphthylene -- -- 1.1J 45 J 0.56 J
Anthracene -- 1,800,000 29J 13 24 J
Benzo(a)anthracene - 1,100 19 150 J 20
[[Benzo(a)pyrene - 110 21 180 J 23
[Benzo(b)fluoranthene - 1,100 42 270 J 38
[Benzo(g,h,i)perylene - - 17 130 J 21
[[Benzo(k)fluoranthene - 11,000 14 94 J 13
[[chrysene - 110,000 28 170 J 25
[[Dibenz(a,h)anthracene - 110 3.8 34J 51J
[[Fluoranthene - 240,000 43 210 J 25
[[Fluorene - 240,000 28U 32J 31U
[lindeno(1,2,3-cd)pyrene - 1,100 20 160 J 24
||Phenanthrene - - 14 49 J 12
HPyrene - 180,000 36 190 J 20
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE 100 2,000 0.188 J 0.138 U 0.13 U
Total Metals (MG/KG)

Aluminum -- 7,700 8,100 J- 6,400 7,100 J-
Antimony 5 3.1 0.14 U 0.084 J 0.29
Arsenic 6.8 0.68 2.7J 8.3 3.5J
Barium 110 1,500 27 14 85
[(Beryllium 25 16 0.47 J 0.29 J 0.64
[[cadmium 32 7.1 0.14 U 0.14 U 0.32
[[calcium - - 389 314 477
[[Chromium (hexavalent) 0.4 0.3 0.11 J NA 0.05 J
[[chromium 10 0.3 11 14 15
[[Cobalt 13 23 2.2 0.93 27
[[Copper 70 310 2.9 2.8 46
[liron - 5,500 11,000 8,600 10,000
[[Lead 120 400 6 3.2 160
[[Magnesium - - 677 987 670
[[Manganese 220 180 61 14 84
[[Mercury 0.05 2.3 0.14 U 0.14 U 0.18 J
[[Nickel 38 150 3.9 2.1 11
Potassium - - 432 444 474
Selenium 0.52 39 1.2 J 1.2 1.1 J+
Silver 560 39 0.14 U 0.081 J 1.6
Sodium - - 104 U 6.7 U 9.8 U
Thallium 0.05 0.078 012 J 0.18 J 0.15 J
Vanadium 60 39 15 20 16
Zinc 120 2,300 17 J 15 170 J
Notes:

Shading indicates detections

Italics indicate exceedance of NRL-CBD SS Eco ESVs

(1019)

Bolding idicates exceedance of RSLs Residential Soil

(HQ=0.1) 0519

ESVs are provided for Total LMW PAHs and Total HMW

PAHs
NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 5-2. Site 4 Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID RSLs Residential Soil CBD-S04-DP07 CBD-S04-DP08 CBD-S04-DP09 CBD-S04-DP10 CBD-S04-DP11 CBD-S04-DP12 CBD-S04-DP13 CBD-S04-DP14
Sample ID (HQ=0.1) 0519 CBD-S04-SB07-0810 CBD-S04-SB08-0810 CBD-S04-SB09-0810 CBD-S04-SB10-0810 CBD-S04-SB11-0810 CBD-S04-SB12-0810 CBD-S04-SB12P-0810 CBD-S04-SB13-0810 CBD-S04-SB14-0810
Sample Date ) 04/05/18 04/05/18 04/04/18 04/04/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18
Chemical Name
Semivolatile Organic Compounds (UG/KG)
Acenaphthene 360,000 NA NA NA NA NA 1.1 U 11U 11U 1.2 U
Acenaphthylene - NA NA NA NA NA 11U 11U 11U 12U
Anthracene 1,800,000 NA NA NA NA NA 44U 43U 45U 5U
Benzo(a)anthracene 1,100 NA NA NA NA NA 44 U 43 U 45U 5U
|[Benzo(a)pyrene 110 NA NA NA NA NA 4.4 U 43U 45U 5U
|[Benzo(b)fluoranthene 1,100 NA NA NA NA NA 6.7 U 6.6 U 69U 76U
||Benzo(g,h,i)perylene -- NA NA NA NA NA 6.7 U 6.6 U 6.9 U 76 U
Benzo(k)fluoranthene 11,000 NA NA NA NA NA 44U 43U 45U 5U
Chrysene 110,000 NA NA NA NA NA 44U 43U 45U 5U
Dibenz(a,h)anthracene 110 NA NA NA NA NA 6.7 U 6.6 U 6.9 U 7.6 U
Fluoranthene 240,000 NA NA NA NA NA 44U 43U 45U 5U
|[Fluorene 240,000 NA NA NA NA NA 27U 26 U 27U 31U
|lindeno(1,2,3-cd)pyrene 1,100 NA NA NA NA NA 6.7 U 6.6 U 6.9 U 76 U
|[Naphthalene 3,800 NA NA NA NA NA 2U 42 U 21U 23U
|{Phenanthrene - NA NA NA NA NA 6.7 U 6.6 U 69U 76U
|{Pyrene 180,000 NA NA NA NA NA 6.7 U 6.6 U 6.9 U 76U
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 190 0.124 U 0.123 U 0.14 UJ 0.13 U 0.127 U 0.346 J 0.245 U 0.125 U 0.128 U
4,4'-DDE 2,000 0.124 U 0.123 U 0.14 UJ 0.13 U 0.127 U 0.512 0.245 U 0.125 U 0.128 U
4,4'-DDT 1,900 0.248 U 0.245 U 0.28 UJ 0.261 U 0.255 U 7.53 J 0.491 UJ 0.249 U 0.257 U
alpha-Chlordane 1,700 0.124 U 0.123 U 0.14 UJ 0.13 U 0.127 U 0.283 J 0.245 U 0.125 U 0.128 U
Aroclor-1260 240 NA NA NA NA NA 12U 12U 6.2 U 6.4 U
Dieldrin 34 0.124 U 0.123 U 0.14 UJ 0.13 U 0.127 U 6.29 J 0.245 UJ 0.125 U 0.128 U
Total Metals (MG/KG)
Aluminum 7,700 NA NA NA NA NA 3,200 3,100 2,200 J- 2,900
Antimony 3.1 NA NA NA NA NA 0.23 J 0.18 J 0.054 J 0.078 J
Arsenic 0.68 NA NA NA NA NA 3.2 25 2.2 2J
Barium 1,500 NA NA NA NA NA 12 J 57J 6.9 5.3
Beryllium 16 NA NA NA NA NA 0.74 0.33 J 0.56 0.86
Cadmium 71 NA NA NA NA NA 0.48 0.18 U 0.32 0.14 U
Calcium - NA NA NA NA NA 31.3 19 22.7 40.8
Chromium (hexavalent) 0.3 NA NA NA NA NA 0.18 J 0.24 J NA 0.1J
Chromium 0.3 NA NA NA NA NA 8.6 6.7 7.4 10
Cobalt 2.3 NA NA NA NA NA 13J 6.1J 10 2.1
Copper 310 NA NA NA NA NA 32J 19J 24 1.7
Iron 5,500 NA NA NA NA NA 16,000 J 8,200 J 8,200 5,100
[[Lead 400 NA NA NA NA NA 1.5J 09J 1.3 2.3
|[Magnesium - NA NA NA NA NA 498 476 438 542
Manganese 180 NA NA NA NA NA 350 J 64 J 140 11
Mercury 2.3 NA NA NA NA NA 017 U 0.18 U 0.13 U 0.14 U
Nickel 150 NA NA NA NA NA 30 J 11J 18 3.6
Potassium - NA NA NA NA NA 390 330 291 345
Selenium 39 NA NA NA NA NA 0.59 J 047 J 0.83 J- 0.79 J
Silver 39 NA NA NA NA NA 0.078 J 0.18 U 0.13 U 0.088 J
Sodium - NA NA NA NA NA 48U 42 U 26 U 55U
Thallium 0.078 NA NA NA NA NA 0.17 J 0.18 U 0.074 J 0.14 U
Vanadium 39 NA NA NA NA NA 9.9 9.7 12 6.7
Zinc 2,300 NA NA NA NA NA 23 J 12 J 21 18 J
#REFT
Notes:

Shading indicates detections

Bolding idicates exceedance of RSLs Residential Soil

(HQ=0.1) 0519
NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise

J- - Analyte present, value may be biased low, actual value

may be higher

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram




Table 5-2. Site 4 Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID . . . CBD-S04-DP15 CBD-S04-DP16
RSLs Residential Soil
Sample ID _ CBD-S04-SB15-0810 CBD-S04-SB16-0810
(HQ=0.1) 0519

Sample Date 04/05/18 04/05/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

[Acenaphthene 360,000 1.2 U 56
Acenaphthylene -- 1.2 U 5J
lAnthracene 1,800,000 48 U 170
Benzo(a)anthracene 1,100 48 U 490
|[Benzo(a)pyrene 110 48U 470
|[Benzo(b)fluoranthene 1,100 74U 620
|[Benzo(g,h,i)perylene - 74U 340
Benzo(k)fluoranthene 11,000 48 U 230
Chrysene 110,000 48U 470
Dibenz(a,h)anthracene 110 74U 89
Fluoranthene 240,000 48 U 850
|[Fluorene 240,000 29U 48
|lindeno(1,2,3-cd)pyrene 1,100 74U 420
|[Naphthalene 3,800 22U 19
|{Phenanthrene - 74U 630
|{Pyrene 180,000 74U 670
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 190 0.131 U 0.13 U
4,4'-DDE 2,000 0.131 U 8.31
4,4'-DDT 1,900 0.262 U 0.26 U
alpha-Chlordane 1,700 0.131 U 0.13 U
Aroclor-1260 240 6.6 U 160
Dieldrin 34 0.131 U 0.13 U
Total Metals (MG/KG)

Aluminum 7,700 2,700 J- 8,300 J-
Antimony 3.1 0.14 U 0.79
Arsenic 0.68 5.7 4.1
Barium 1,500 5.7 150
Beryllium 16 0.35 J 0.83
Cadmium 71 0.14 U 15
Calcium - 305 3,700
Chromium (hexavalent) 0.3 NA 0.31J
Chromium 0.3 1 33
Cobalt 2.3 0.92 18
Copper 310 2.2 480
Iron 5,500 6,600 46,000
[[Lead 400 1.5 690
|[Magnesium - 661 1,420
Manganese 180 2.3 570
Mercury 2.3 0.14 U 1.2
Nickel 150 1.8 48
Potassium - 319 303
Selenium 39 0.37 J- 0.79 J-
Silver 39 0.14 U 0.86
Sodium - 4 U 131
Thallium 0.078 0.083 J 0.07 J
Vanadium 39 7.9 12
Zinc 2,300 19 2,000

#REFT
Notes:

Shading indicates detections

Bolding idicates exceedance of RSLs Residential Soil

(HQ=0.1) 0519

NA - Not analyzed

J - Analyte present, value may or may not be accurate or
precise

J- - Analyte present, value may be biased low, actual value

may be higher

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

EXCEED?
YES
YES

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
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Table 5-3. Site 4 Analytical Results — Detected Constituents in Groundwater
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID CBD-S04-MW01 CBD-S04-MW02 CBD-S04-MW03
RSLs Tapwater

Sample ID (HQ=0.1) 0519 CBD-S04-GW01-0518 CBD-S04-GW02-0518 CBD-S04-GW02P-0518 CBD-S04-GW03-0518
Sample Date 05/03/18 05/03/18 05/03/18 05/03/18
Chemical Name

Volatile Organic Compounds (UG/L)

No Detections

Semivolatile Organic Compounds (UG/L)

2-Methylnaphthalene 3.6 0.014 U 0.0054 J 0.012 U 0.013 U
Benzo(a)anthracene 0.03 0.014 UJ 0.012 U 0.0032 J 0.013 U
|[Benzo(k)fluoranthene 2.5 0.021 J 0.012 U 0.012 U 0.013 U
|[chrysene 25 0.004 J 0.0061 J 0.004 J 0.013 U
|[Fluoranthene 80 0.0062 J 0.0054 J 0.0045 J 0.013 U
|[Naphthalene 0.17 0.01J 0.0075 J 0.0058 J 0.0077 J
|Phenanthrene -- 0.023 U 0.014 J 0.012 J 0.021 U
Pesticide/Polychlorinated Biphenyls (UG/L)

No Detections

Total Metals (UG/L)

Aluminum 2,000 13,000 30 31 44
Arsenic 0.052 1.5 0.13 U 0.13 U 0.21 J
Barium 380 41 34 34 40
Beryllium 2.5 0.79 J- 0.43 J 042 J 0.13 U
Cadmium 0.92 2.9 0.62 0.62 0.51
Calcium - 4,250 8,780 8,770 22,300
Chromium 0.035 5.7 0.85 0.87 0.24 J
Cobalt 0.6 9.8 2.2 2.2 5
Copper 80 6.9 042 U 042 U 0.72
Iron 1,400 2,800 9Uu 78U 260
|[Lead 15 1.8 J- 0.13 U 0.13 U 0.13 U
|[Magnesium - 3,560 2,570 2,560 10,400
Manganese 43 74 13 13 120
Nickel 39 13 7.9 8 8.8
Potassium - 2,840 2,240 2,260 2,840
Sodium - 5,490 7,910 7,890 13,000
Thallium 0.02 0.54 J 05U 05U 02J
Vanadium 8.6 4.6 0.059 J 0.061 J 0.17 J
Zinc 600 120 25 25 23
Dissolved Metals (UG/L)

[Aluminum, Dissolved 2,000 100 21 19 35
Arsenic, Dissolved 0.052 1.1 0.13 U 0.13 U 02J
Barium, Dissolved 380 12 33 32 37
Beryllium, Dissolved 2.5 0.35 J 0.56 0.5 0.14 J
Cadmium, Dissolved 0.92 1.1 0.63 0.61 0.78
Calcium, Dissolved -- 6,750 8,420 8,520 24,500
Chromium, Dissolved 0.035 0.13 U 0.83 0.84 012 J
Cobalt, Dissolved 0.6 5.9 2.2 2.2 5.9
Copper, Dissolved 80 0.13 U 0.89 1.3 0.13 U
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Table 5-3. Site 4 Analytical Results — Detected Constituents in Groundwater
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID RSLs Tapwater CBD-S04-MW01 CBD-S04-MW02 CBD-S04-MW03
Sample ID (HQ=0 1’)) 0519 CBD-S04-GW01-0518 CBD-S04-GW02-0518 CBD-S04-GW02P-0518 CBD-S04-GW03-0518
Sample Date ’ 05/03/18 05/03/18 05/03/18 05/03/18
Chemical Name

Iron, Dissolved 1,400 960 5U 4.8 J 190
|[IMagnesium, Dissolved - 3,360 2,450 2,420 8,120
[Manganese, Dissolved 43 61 13 14 100
|[Nickel, Dissolved 39 8.6 8.1 9.5 9.9
Potassium, Dissolved - 1,870 2,110 2,120 2,790
Selenium, Dissolved 10 05U 0.29 J 04J 0.72 J
Sodium, Dissolved -- 6,690 7,640 7,660 15,200
Thallium, Dissolved 0.02 022 J 05U 05U 037 J
Vanadium, Dissolved 8.6 0.12 J 0.053 J 0.13 U 0.081 J
Zinc, Dissolved 600 42 26 26 31

FREFT

Notes:
Shading indicates detections
Bolding idicates exceedance of RSLs Tapwater
(HQ=0.1) 0519
NA - Not analyzed
J - Analyte present, value may or may not be accurate or
precise
J- - Analyte present, value may be biased low, actual value
may be higher
R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate
UGI/L - Micrograms per liter
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SECTION 6

Site 5 — Landfill No. 3

6.1 Site Description

Site 5, also known as Landfill No. 3 or “New Junk Row,” is located on the western portion of NRL-CBD (Figure 6-1).
Landfill No. 3 was operational from 1958 through 1968. Similar to Sites 3 and 4, the IAS stated that the site
consisted of four to six pits (25 feet by 25 feet by 20 feet deep) and occupied an area of 3,750 ft2. However, an
aerial photograph dated May 1964 shows ground disturbance in an area that is 56,114 ft? in size. In addition to
the landfill pits, the IAS states that two burn pits were located onsite as well. After the land-filling operations were
complete, the site was designated as “New Junk Row” and used for the open storage of assorted debris consisting
of rusted laboratory equipment, heavy equipment, and missile packing crates. During a site visit conducted during
the IAS, two empty drums with no labels were observed and areas where open burning took place were noted to
have oil-stained soil patches and were devoid of grass cover (NEESA, 1984). Currently, the site is largely wooded
with a grass clearing where the former access road used to be located and is relatively flat with an approximate
maximum elevation of 155 feet amsl.

6.2 Investigation Summary

The Site 5 Base-wide ESI field activities were conducted in April and May 2018. The following sections describe the
observations noted during test pitting activities and the soil and groundwater sampling details.

6.2.1 TestPitting

Three new test pits were dug at Site 5 to further assess the presence or absence of waste material at the site
(Figure 6-1). The complete test pit logs are provided in Appendix A. A summary of the results for each test pit is
provided as follows:

o Test Pit 7 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of clayey sand and silty
sand. No waste materials or soil staining were found in this test pit.

e Test Pit 8 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of clayey sand to sandy
clay at 4 feet bgs. No waste materials or soil staining were found in this test pit.

e Test Pit 9 — The test pit was dug to a depth of 10 feet bgs. Soils encountered consisted of clayey sand to sand
with some clay at 6 feet bgs. Scrap metal and wiring were encountered at 2 to 3 feet bgs. Additional wiring
and degraded metal also were encountered at 9 to 10 ft bgs. Wastes encountered consisted primarily of a few
individual items, and no clear layers of waste were determined. No signs of soil staining were found in this
test pit.

6.2.2  Soil Sampling

Ten soil borings were advanced during the Base-wide ESI at Site 5 to further assess whether historical activities at
the site contributed to the presence of contamination in soil (Figure 6-1). The soil borings were advanced to a
depth of 10 feet bgs using a DPT rig. No signs of contamination (soil staining or odors) were observed in any of the
soil borings. At each boring, surface soil samples were collected from 0 to 0.5 feet bgs and subsurface soil samples
were collected from 8 to 10 feet bgs. All 10 soil borings were analyzed for pesticides in the surface and subsurface
intervals; while five of ten borings were analyzed for SVOCs, PCBs, and metals in the surface and subsurface
intervals. In addition, seven surface soil samples were additionally sampled across Site 5 and analyzed for SVOCs,
pesticides, PCBs, and metals.
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BASE-WIDE EXPANDED SITE INSPECTION REPORT, NAVAL RESEARCH LABORATORY — CHESAPEAKE BAY DETACHMENT

6.2.3  Groundwater Sampling

Three permanent monitoring wells (CBD-S05-MWQ01, CBD-S05-MW02, and CBD-S05-MWO03) were newly installed
during the Base-wide ESI at Site 5. Groundwater samples were analyzed for VOCs, SVOCs, PCBs, pesticides, total
and dissolved metals, and total and dissolved mercury.

6.3  Analytical Results

A summary of the constituents detected in soil and groundwater during the Base-wide ESI at Site 5 are presented
in Tables 6-1, 6-2, and 6-3 respectively, and discussed as follows. The complete analytical results for both the SI
and ESl are presented in Appendix E.

6.3.1 Surface Soil Analytical Results

A total of 17 surface soil samples were collected at Site 5 during the 2018 Base-wide ESI field activities. The results
of the surface soil sampling are summarized as follows.

e SVOCs - Eighteen SVOCs (2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene,
benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[g,h,ilperylene, benzo[k]fluoranthene,
chrysene, dibenz[a,h]anthracene, di-n-butylphthalate, fluoranthene, fluorene, indeno[1,2,3-cd]pyrene,
naphthalene, phenanthrene, and pyrene) were detected in surface soil. The SVOC detections were found in all
surface soil samples except at location CBD-S05-DP14.

e Pesticides and PCBs —Four pesticides, (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and alpha-chlordane) were detected in
surface soil samples at nine locations (CBD-S05-DP07, CBD-S05-DP09, CBD-S05-DP10, CBD-S05-DP11, CBD-
S05-DP12, CBD-S05-DP13, CBD-S05-DP14, CBD-S05-5521, and CBD-505-5523). No PCBs were detected in
surface soil.

e Metals — Twenty-three metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium,
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver,
sodium, thallium, vanadium, and zinc) were detected in surface soil. Detections of metals were found in all
surface soil samples.

6.3.2  Subsurface Soil Analytical Results

A total of ten subsurface soil samples were collected at Site 5 during the 2018 Base-wide ESI field activities. The
results of the subsurface soil sampling are summarized as follows.

e SVOCs - Eleven SVOCs (benzo[a]anthracene, benzo[b]fluoranthene, benzo[g,h,i]perylene,
benzo[k]fluoranthene, chrysene, dibenz[a,hlanthracene, fluoranthene, fluorene, indeno([1,2,3-cd]pyrene,
naphthalene, and phenanthrene) were detected in subsurface soil. The SVOC detections were only present at
one sample location (CBD-SO5-DP15).

e Pesticides and PCBs — Two pesticides (aldrin and endosulfan Il) were detected in subsurface soil at CBD-S05-
DP12 and CBD-S05-DP15, respectively. No PCBs were detected in subsurface soil.

e Metals — Twenty metals (aluminum, arsenic, barium, beryllium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc) were
detected in subsurface soil. Detections of metals were found in all subsurface soil samples.

6.3.3  Groundwater Analytical Results

Three groundwater samples were collected at Site 5 during the 2018 Base-wide ESI field activities. The results of
the groundwater sampling are summarized as follows.

e VOCs - One VOC (carbon disulfide) was detected in CBD-S05-MWO01 and CBD-S05-MWO03.
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SECTION 6—SITE 5 — LANDFILL NO. 3

e SVOCs — Three SVOCs (benzo[a]anthracene, chrysene, and fluoranthene) were detected in the groundwater
samples. Fluoranthene was detected in all three groundwater samples.

e Pesticides and PCBs — No pesticides and PCBs were detected in the groundwater samples.

e Metals — Nineteen total metals (aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, nickel, potassium, sodium, thallium, vanadium, and zinc) and 18
dissolved metals (aluminum, arsenic, barium, cadmium, calcium, chromium, cobalt, copper, iron, magnesium,
manganese, mercury, nickel, potassium, selenium, sodium, vanadium, and zinc) were detected in the
groundwater samples. In general, the magnitude of the dissolved metals concentrations did not decrease
significantly when compared against their total metals counterparts.

6.4 Human Health Risk Screening

The HHRS for Site 5 was conducted in three steps using the risk-ratio technique (Navy, 2000) described in detail in
Section 3.4. Results were reported for the Navy, USEPA, and MDE target risk levels. Table 1 in Appendix F lists the
samples that were included in the Site 5 HHRS. An overview of the various potential receptors and exposure
pathways addressed in the HHRS is discussed in Section 3.4.1. The supporting tables for the evaluation are
presented in Appendix F.3.

6.4.1.1 Surface Soil

The risk-based screening and risk-ratio evaluation for surface soil at Site 5 are provided in Appendix F.3,
Tables 2.1 through 2.1c.

Step 1: Twelve constituents were identified as COPCs: benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, aluminum, arsenic, cobalt, iron,
manganese, thallium, and vanadium (Appendix F.3, Table 2.1).

Step 2: Cumulative cancer risk of 1 x 10%; this value is greater than the Navy risk-ratio screening benchmark of 5 x
10 and the MDE target risk level, and is equal to the upper end of the USEPA target risk range. Cumulative target
organ Hls range from 0.2 to 1. One target organ HI (associated with hair) exceeds the Navy cumulative target
organ Hl risk-ratio screening benchmark of 0.5; but does not exceed the MDE and USEPA cumulative target organ
target Hl of 1. Vanadium is identified as a COPC based on the Navy benchmark value. Constituents contributing to
the cumulative cancer risk are identified as COPCs and include benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and arsenic (Appendix F.3, Table 2.1a).

Step 3: Cumulative cancer risk of 7 x 107; this value is greater than the Navy risk-ratio screening benchmark of

5 x 10°and the MDE target risk level of 1 x 10 but is less than the USEPA 1 x 10™* upper end of target risk range.
Constituents contributing to the cumulative cancer risk are identified as COPCs and include: benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene and arsenic. However, the
maximum detected concentration of arsenic does not exceed the site-specific surface soil BTV (Appendix F.3,
Table 2.1c). Cumulative target organ Hls are 0.1 — 0.2 which, are below the Navy, MDE, and USEPA target Hl levels
(Appendix F.3, Table 2.1b). The ProUCL output file for Site 5 surface soil is included in Appendix F.3.

No screening criteria were available for carbazole and dimethyl phthalate. Therefore, potential risks could not be
evaluated for these constituents.

Of the constituents that were 100 percent nondetected, a few SVOCs exceeded their respective RSL, primarily in
one sample. It is unlikely that if these SVOCs are present in surface soil at concentrations below the detection
limits they would contribute significantly to site risk. Screening criteria were not available for several constituents.

Exposure to surface soil at Site 5 may result in unacceptable human health risks associated with PAHs and
primarily associated with the concentrations detected in two surface soil samples (CBD-S05-SS03-1012 and CBD-
S05-5S15-000H).
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6.4.1.2 Subsurface Soil

The risk-based screening and risk-ratio evaluation for subsurface soil at Site 5 are provided in Appendix F.3,
Tables 2.2 through 2.2c.

Step 1: Six constituents were identified as COPCs: aluminum, arsenic, cobalt, iron, manganese, and thallium.

Step 2: Cumulative cancer risk of 2 x 10°%; this value is less than the Navy risk-ratio screening benchmark of

5x 10°and the 1 x 10* upper end of the USEPA target risk range but exceeds the MDE target risk level of 1 x 107,
Based on the MDE target risk level arsenic is a COPC; the contribution from cobalt to the carcinogenic risk

(3 x 107) is minimal, and therefore, cobalt was not identified as a COPC based on cumulative carcinogenic risk.
The target organ Hls range from 0.4 to 5. Four cumulative target organ Hls (dermal, thyroid, respiratory, and
gastrointestinal) exceed the Navy cumulative target organ Hl risk-ratio screening benchmark of 0.5, associated
with arsenic, cobalt, iron, and thallium. Two target organ Hls (thyroid and respiratory) exceed the MDE and USEPA
cumulative target organ target Hl of 1 associated with cobalt.

Step 3: Cumulative cancer risk of 1 x 10°; this value is less than the Navy risk-ratio screening benchmark of

5 x 10, the USEPA target risk level of 1 x 10, and does not exceed the MDE target risk level of 1 x 107,
Cumulative target organ Hls (thyroid, respiratory, and gastrointestinal) exceed the Navy cumulative target organ
HI risk-ratio screening benchmark of 0.5 associated with cobalt and iron. The only constituent contributing to a
cumulative target organ HI greater than 1 (thyroid and respiratory) and identified as a COPC based on the USEPA
and MDE cumulative target organ target Hl is cobalt. Since iron was not identified as a COPC based on the MDE
benchmark, iron is not retained as a COPC. The ProUCL output file for Site 5 subsurface soil is included in
Appendix F.3.

The maximum detected concentrations of cobalt and iron exceed their respective site-specific subsurface soil
BTV. This indicates that concentrations in soil in Site 5 subsurface soil are not consistent with concentrations in
unimpacted site soils. (Appendix F.3, Table 2.2c).

No screening criteria were available for dimethyl phthalate. Therefore, potential risks could not be evaluated for
this constituent.

Of the constituents that were 100 percent nondetected, a few VOCs and SVOCs exceeded their respective RSL. It
is unlikely that if these VOCs or SVOCs are present in subsurface soil at concentrations less than the detection
limits they would contribute significantly to site risk. Screening criteria were not available for several constituents.

Based on the results of the human health screening, exposure to subsurface soil at Site 5 may result in
unacceptable human health risks associated with cobalt. The hazard associated with cobalt is associated with the
concentration detected in one sample (CBD-S05-SB04-2022) collected from a depth of 20 to 22 feet bgs. It is
unlikely human receptors would contact soil at this depth.

6.4.1.3 Groundwater

The risk-based screening and risk-ratio evaluation for groundwater at Site 5 are provided in Appendix F.3.

Step 1: Five constituents were identified as COPCs: arsenic, chromium, cobalt, manganese, and thallium
(Appendix F.3, Table 2.1).

Step 2: Cumulative cancer risk of 1 x 10°%; this value is less than the Navy and USEPA risk-ratio screening
benchmark levels of 5 x 10, 1 x 10, respectively. This cumulative risk does not exceed the MDE risk ratio
screening benchmark of 1 x 10°°. Cumulative target organ Hls of 1 exceed the Navy cumulative target organ Hl
risk-ratio screening benchmark of 0.5 associated with arsenic, thallium, chromium, cobalt and iron. This Hl value is
greater than the Navy cumulative target organ HI risk-ratio screening benchmark of 0.5 but less than the MDE and
USEPA cumulative target organ target Hl of 1. However, the maximum detected concentrations of arsenic, cobalt
and thallium s were less than the BTV (Appendix F.3, Table 2.3b). No site-specific COPCs were retained as Site 5
groundwater COPCs.

Step 3 was not performed because fewer than 10 samples were available for groundwater.
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Of the constituents that were 100 percent nondetected, the detection limits for a few VOCs, SVOC, and pesticides
exceeded the RSL. It is unlikely that if these VOCs, SVOCs, or pesticides are present in groundwater at
concentrations less than the detection limits they would contribute significantly to site risk. Screening criteria
were not available for several constituents.

Exposure to groundwater at Site 5 would not be expected to result in any unacceptable human health risks.

6.5 Ecological Risk Screening

The ERA approach for surface soil is described in detail in Section 3.5. An overview of the various potential
receptors and exposure pathways addressed in the ERA is discussed in Section 3.5.2. The supporting tables for the
evaluation are presented in Appendix G.

Of the detected analytes, HMW PAHs were retained as a COPCs (Appendix G, Table 5) and had an EPC-based HQ
of 124. Consequently, HMW PAHs were identified as potentially posing unacceptable risk to ecological receptors
at Site 5. While mercury had an EPC-based HQ of 2.7, only two of the seven detections had concentrations that
substantially exceeded background; therefore, mercury was not identified as posing an unacceptable risk to
ecological receptor populations on a sitewide basis.

All other analytes either were not detected, had EPC-based HQs less than one, were consistent with background,
were macronutrients, or had a low frequency of detection. Additionally, five detected analytes lacked screening
values. As discussed in Section 3.4.6, these analytes were not identified as COPCs.

Consequently, HMW PAHs were identified as potentially posing unacceptable risk and further evaluation of risk or
consideration of remediation is recommended.

6.6 Site Characterization

The potential for waste disposal at Site 5 was characterized through the installation of test pits located across the
site based on the results of the DGM survey performed in 2012. Based on the results of the test pitting activities
conducted, waste placement is isolated to the area of Testpits 3, 4, and 9 which is in the area of the suspected
disposal/burn pit identified in historical documents.

Figure 6-2 shows the analytical results of PAHs in surface soil at Site 5. Figure 6-3 shows the sum of the high
molecular weight (HMW) PAHs in surface soil at Site 5. The HMW PAHs include benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, and pyrene. PAHs were determined to be human
health and ecological COPCs in surface soil. PAH concentrations increased by several orders of magnitude within
the suspected disposal/burn pit compared with results from the rest of the site. Elevated PAH concentrations also
were observed adjacent to the suspected disposal/burn pit. The maximum concentrations of PAHs were detected
at CBD-S05-DP03, located in the center of the suspected disposal/burn pit.

6.7 Findings and Recommendations
6.7.1 Findings

SVOCs, pesticides, and metals were detected in surface and subsurface soils at Site 5. In addition, one VOC,
SVOCs, and metals were detected in groundwater at Site 5. Based on the HHRS and ERA, the constituents
presented in Table 6-4 may present potentially unacceptable risk and were retained as COPCs for Site 5.
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Table 6-4. Human Health and Ecological Risk COPCs for Site 5

COPCs
Media
Human Health Ecological
HMW PAHSs: benzo(a)anthracene,
Benzo(a)anthracene, benzo(a)pyrene, benzo(a)pyrene, benzo(b)fluoranthene,
Surface Soil benzo(b)fluoranthene, dibenz(a,h)anthracene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
indeno(1,2,3-cd)pyrene chrysene, dibenz(a,h)anthracene, fluoranthene,
indeno(1,2,3-cd)pyrene, and pyrene
Subsurface Soil Cobalt N/A
Groundwater None N/A

6.7.2 Risk Considerations

6.7.2.1 Human Health

While cobalt was retained as a COPC for subsurface soil, the following considerations should be made
regarding further evaluation of cobalt: The hazard associated with cobalt is based on the concentration
detected in one sample (CBD-S05-SB04-2022) collected from a depth of 20 to 22 feet bgs. It is unlikely human
receptors would contact soil at this depth, so this single sample does not pose a likely exposure point to
residential use.

The non-cancer toxicity value (reference dose [RfD]) used to derive the RSL for cobalt is not a Tier 1 value
(from the USEPA Integrated Risk Information System) but is a Tier 2 value. The Tier 2 value is from the
Provisional Peer Reviewed Toxicity Values (PPRTVs) database. The PPRTV value was adjusted based on a
second review of data in the PPRTV database in 2008 and decreased 2 orders of magnitude. The value is now
derived using the highest level of modifying and uncertainty factors (3,000, when previously it had been 10).
This value change implies there is very low confidence in the RfD (non-cancer toxicity value used to derive the
RSL).

6.7.3 Recommendations

Site 5 is recommended for further evaluation based upon potential unacceptable human health and ecological
risks associated with HMW PAHs in surface soil.

6-6
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Table 6-1. Site 5 Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID NRL-CBD SS Eco | RSLs Residential Soil CBD-S05-DP07 CBD-S05-DP08 CBD-S05-DP09 CBD-S05-DP10 CBD-S05-DP11 CBD-S05-DP12 CBD-S05-DP13 CBD-S05-DP14 CBD-S05-DP15
Sample ID ESVs (1019) (HQ=0.1) 0519 CBD-S05-SS07-000H CBD-S05-SS08-000H CBD-S05-SS09-000H CBD-S05-SS10-000H CBD-S05-SS11-000H CBD-S05-SS12-000H CBD-S05-SS13-000H CBD-S05-SS13P-000H CBD-S05-SS14-000H CBD-S05-SS15-000H
Sample Date 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

2-Methylnaphthalene - 24,000 NA NA NA NA NA 24U 23U 24 U 21U 59 J-
[Acenaphthene - 360,000 NA NA NA NA NA 15 12U 1.3 U 1.1 U 190 J-
[Acenaphthylene - -- NA NA NA NA NA 27J 1.6 J 1.3 U 11U 15 J
Anthracene - 1,800,000 NA NA NA NA NA 39 5U 52U 46U 600 J
Benzo(a)anthracene - 1,100 NA NA NA NA NA 340 94 J 52U 46 U 1,600
Benzo(a)pyrene - 110 NA NA NA NA NA 330 10 J 52U 46 U 1,600
Benzo(b)fluoranthene - 1,100 NA NA NA NA NA 450 21 8 U 7U 2,300
[[Benzo(g,h,i)perylene - - NA NA NA NA NA 230 8.6 J 8 U 7U 890
[[Benzo(k)fluoranthene - 11,000 NA NA NA NA NA 160 6.5J 52U 46U 800 J
Chrysene - 110,000 NA NA NA NA NA 320 13 52U 46U 1,700
Dibenz(a,h)anthracene - 110 NA NA NA NA NA 56 7.7 U 8 U 7U 270 J-
Di-n-butylphthalate 200,000 630,000 NA NA NA NA NA 233 U 161 U 164 U 216 U 127 U
[[Fluoranthene -- 240,000 NA NA NA NA NA 430 15 52U 46U 3,300
[[Fluorene - 240,000 NA NA NA NA NA 9.9J 31U 32U 28U 250 J-
Indeno(1,2,3-cd)pyrene - 1,100 NA NA NA NA NA 260 10 J 8 U 7U 1,300
Naphthalene - 3,800 NA NA NA NA NA 24 U 23U 24 U 21U 150 J-
[[lPhenanthrene - - NA NA NA NA NA 150 52J 8 U 7U 2,600
[[Pyrene - 180,000 NA NA NA NA NA 390 13 8u 7U 2,600
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 100 190 0.176 UJ 0.121 U 5.15 J- 4.16 J- 0.221 UJ 0.691 0.14 U 0.137 U 0.204 U 0.123 U
4,4'-DDE 100 2,000 0.431 J- 0.121 U 150 153 7.18 J- 0.154 U 112 J 272 J 0.204 U 0.123 U
4,4'-DDT 100 1,900 0.351 UJ 0.241 U 152 181 0.443 UJ 0.308 U 0.281 UJ 147 J 0.409 U 0.246 U
alpha-Chlordane 2.2 1,700 0.176 UJ 0.121 U 0.214 UJ 0.27 J 0.221 UWJ 0.154 U 0.14 U 0.137 U 0.204 U 0.123 U
Total Metals (MG/KG)

Aluminum - 7,700 NA NA NA NA NA 9,200 8,700 9,000 3,300 4,300
Antimony 5 3.1 NA NA NA NA NA 0.18 U 0.16 U 0.16 U 0.14 U 0.056 J
Arsenic 6.8 0.68 NA NA NA NA NA 3.9 5.2 6 0.99 1.3
Barium 110 1,500 NA NA NA NA NA 32 12 13 8.5 15
[(Beryllium 25 16 NA NA NA NA NA 0.63 J 0.27 J 0.24 J 0.21J 04J
[[cadmium 32 7.1 NA NA NA NA NA 0.24 J 0.16 U 0.1J 0.14 U 0.14 U
Calcium - -- NA NA NA NA NA 3,280 577 714 94 48.2
Chromium 10 0.3 NA NA NA NA NA 21 18 15 4.4 5
Cobalt 13 2.3 NA NA NA NA NA 3.2 1.3J 0.95 J 1.4 1.6
[[Copper 70 310 NA NA NA NA NA 6.4 9.9 12 1.7 2.1
[iron - 5,500 NA NA NA NA NA 18,000 16,000 13,000 4,000 3,800
[lLead 120 400 NA NA NA NA NA 10 7.1 8.4 2.9 3.3
Magnesium - - NA NA NA NA NA 1,540 1,200 1,020 238 329
Manganese 220 180 NA NA NA NA NA 80 20 J 6.2J 32 51
[[Mercury 0.05 23 NA NA NA NA NA 0.18 U 0.16 U 0.28 J 0.14 U 0.14 U
[[Nickel 38 150 NA NA NA NA NA 8.1 3.3 3.2 1.9 3.3
Potassium - - NA NA NA NA NA 902 923 793 180 255
Selenium 0.52 39 NA NA NA NA NA 0.97 0.98 1.5 0.28 U 0.71
Silver 560 39 NA NA NA NA NA 0.15 J 0.13 J 0.35 0.081 J 0.11J
Sodium - -- NA NA NA NA NA 16.3 J+ 125U 12U 47U 5U
Thallium 0.05 0.078 NA NA NA NA NA 0.18 J 0.16 J 012 J 0.14 U 0.077 J
Vanadium 60 39 NA NA NA NA NA 19 15 14 6 6.5
Zinc 120 2,300 NA NA NA NA NA 45 33 26 7.3 11
Notes:

Shading indicates detections

Italics indicate exceedance of NRL-CBD SS Eco ESVs
(1019)

Bolding idicates exceedance of RSLs Residential Soil
(HQ=0.1) 0519

ESVs are provided for Total LMW PAHs and Total HMW
PAHs

NA - Not analyzed

J - Analyte present, value may or may not be accurate or
precise

J- - Analyte present, value may be biased low, actual value
may be higher

J+ - Analyte present, value may be biased high, actual value
may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 6-1. Site 5 Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID NRL-CBD SS Eco | RSLs Residential Soil CBD-S05-DP16 CBD-S05-SS17 CBD-S05-SS18 CBD-S05-SS19 CBD-S05-SS20 CBD-S05-SS21 CBD-S05-SS22 CBD-S05-SS23
Sample ID ESVs (1019) (HQ=0.1) 0519 CBD-S05-SS16-000H CBD-S05-SS17-000H CBD-S05-SS18-000H CBD-S05-SS18P-000H CBD-S05-SS19-000H CBD-S05-SS20-000H CBD-S05-SS21-000H CBD-S05-SS22-000H CBD-S05-SS23-000H
Sample Date 04/05/18 04/06/18 04/06/18 04/06/18 04/06/18 04/06/18 04/06/18 04/06/18 04/06/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

2-Methylnaphthalene - 24,000 24 U 29U 25U 23U 22U 29U 14 U 29U 24U
[Acenaphthene - 360,000 15 1.5U 4J 1.2 U 0.95 J 1.8 J 37 6.6 J 8.3J
[Acenaphthylene - -- 0.83 J 1.5U 4J 22J 2J 23J 14 J 1.8 J 1.7 J
Anthracene - 1,800,000 31 1J 3.7J 33J 32J 9.5J 100 21 14
Benzo(a)anthracene - 1,100 81 26 14 12 20 92 560 160 89
Benzo(a)pyrene - 110 74 18 20 17 26 94 630 200 99
Benzo(b)fluoranthene - 1,100 97 50 44 37 43 140 870 280 140
[[Benzo(g,h,i)perylene - - 46 17 20 16 22 69 490 150 70
[[Benzo(k)fluoranthene - 11,000 35 16 12U 10U 14 45 290 89 50
Chrysene - 110,000 77 35 22 19 24 93 550 170 98
Dibenz(a,h)anthracene - 110 13 48 J 46 J 35J 49 J 19 130 39 20
Di-n-butylphthalate 200,000 630,000 237 U 308 UJ 172 UJ 195 UJ 162 UJ 194 UJ 129 J 216 U 187 U
[[Fluoranthene - 240,000 150 38 20 19 31 110 790 210 150
[[Fluorene - 240,000 12 12 J 51J 33J 1.7 J 51J 46 15 9.7 J
Indeno(1,2,3-cd)pyrene - 1,100 59 22 23 19 26 86 600 170 87
Naphthalene - 3,800 43U 29U 25U 23U 22U 29U 21 38U 24 U
[[lPhenanthrene - -- 130 13 J 9.9J 8J 12 32 390 89 86
[[Pyrene - 180,000 120 29 19 18 27 98 680 190 130
Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 100 190 0.244 U 0.464 UJ 0.158 U 0.175 UJ 0.151 U 0.172 U 0.192 U 0.176 U 1.19
4,4'-DDE 100 2,000 0.244 U 0.464 UJ 0.158 U 0.175 UJ 0.151 U 0.172 U 21.1 0.176 U 6.19
4,4'-DDT 100 1,900 0.488 U 0.928 UJ 0.316 U 0.35 UJ 0.303 U 0.345 U 0.384 U 0.353 U 14.1
alpha-Chlordane 2.2 1,700 0.244 U 0.464 UJ 0.158 U 0.175 UJ 0.151 U 0.172 U 0.192 U 0.176 U 0.616
Total Metals (MG/KG)

Aluminum - 7,700 14,000 8,400 15,000 J 7,000 J 4,300 6,200 7,000 4,300 13,000
Antimony 5 3.1 0.17 U 0.22 J 0.13 J 0.14 J 0.16 U 02U 0.74 0.22 J 0.18 U
Arsenic 6.8 0.68 4.9 5.3 4.3 3.3 1.7 3.5 5.7 2.4 5.7
Barium 110 1,500 28 56 35 28 14 34 76 28 31
Beryllium 25 16 0.37 J 0.54 J 0.37 J 0.28 J 0.32 U 0.55 J 0.36 J 0.25 J 042 J
Cadmium 32 71 0.17 U 0.51J 0.26 J 0.26 J 0.18 J 0.66 1.2 0.37 J 0.13 J
Calcium - -- 2,310 4,490 1,460 1,520 580 2,640 6,300 2,680 1,020
Chromium 10 0.3 22 24 17 13 9.2 18 17 8.1 22
Cobalt 13 2.3 1.6 3.5 3.1 24 1.2 3.4 2.6 1.7 3.3
Copper 70 310 6.9 8.7 9.2 8.8 5.2 8.1 180 28 15
Iron - 5,500 24,000 16,000 28,000 J 13,000 J 8,600 13,000 15,000 7,300 22,000
[lLead 120 400 12 15 40 32 14 14 270 25 26
Magnesium - - 1,010 2,350 1,150 910 406 1,520 1,460 846 1,530
Manganese 220 180 30 230 140 130 41 100 290 160 70
[[Mercury 0.05 2.3 0.17 U 0.34 U 0.13 J 0.11 J 0.16 U 02U 0.35 J 0.19 U 0.18 U
[[Nickel 38 150 4 8.3 26 26 5.7 7.6 11 5.5 9.2
Potassium - - 791 1,620 708 565 297 917 1,220 625 924
Selenium 0.52 39 0.66 J 1.4 0.7 J 0.57 J 0.32 U 1.2 1 0.56 J 0.61 J
Silver 560 39 0.21J 0.24 J 1 0.92 0.078 J 0.17 J 0.54 0.19 J 0.69
Sodium - -- 13.1 J+ 41.2 J+ 19.3 J+ 16 U 22.6 J+ 14.8 U 24 J+ 139 U 27.1 J+
Thallium 0.05 0.078 011 J 0.17 J 0.17 J 012 J 0.16 U 0.18 J 0.13 J 0.19 U 0.14 J
Vanadium 60 39 26 26 23 17 12 18 30 13 380
Zinc 120 2,300 18 69 45 38 29 81 280 59 39
Notes:

Shading indicates detections

Italics indicate exceedance of NRL-CBD SS Eco ESVs
(1019)

Bolding idicates exceedance of RSLs Residential Soil
(HQ=0.1) 0519

ESVs are provided for Total LMW PAHs and Total HMW
PAHs

NA - Not analyzed

J - Analyte present, value may or may not be accurate or
precise

J- - Analyte present, value may be biased low, actual value
may be higher

J+ - Analyte present, value may be biased high, actual value
may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 6-2. Site 5 Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID RSLs Residential Soil CBD-S05-DP07 CBD-S05-DP08 CBD-S05-DP09 CBD-S05-DP10 CBD-S05-DP11 CBD-S05-DP12 CBD-S05-DP13
Sample ID (HQ=0.1) 0519 CBD-S05-SB07-0810 CBD-S05-SB08-0810 CBD-S05-SB09-0810 CBD-S05-SB10-0810 CBD-S05-SB11-0810 CBD-S05-SB12-0810 CBD-S05-SB12P-0810 CBD-S05-SB13-0810
Sample Date ) 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18 04/05/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

Benzo(a)anthracene 1,100 NA NA NA NA NA 56 U 58 U 53U
[Benzo(b)fluoranthene 1,100 NA NA NA NA NA 86U 89U 81U
|[Benzo(g,h,i)perylene - NA NA NA NA NA 8.6 U 89U 81U
[[Benzo(k)fluoranthene 11,000 NA NA NA NA NA 56 U 58U 53U
[[chrysene 110,000 NA NA NA NA NA 56 U 58 U 53U
|[Dibenz(a,h)anthracene 110 NA NA NA NA NA 86U 89U 81U
[[Fluoranthene 240,000 NA NA NA NA NA 56 U 58 U 53U
[[Fluorene 240,000 NA NA NA NA NA 34U 36U 32U
[findeno(1,2,3-cd)pyrene 1,100 NA NA NA NA NA 86U 89U 81U
[[Naphthalene 3,800 NA NA NA NA NA 26 U 27U 24 U
||Phenanthrene - NA NA NA NA NA 86U 89U 81U
|[Pesticide/Polychlorinated Biphenyls (UG/KG)

[(Aldrin 39 0.221 0.215 U 0.252 UJ 0.234 U 0.136 U 0.876 J 0.26 UJ 0.243 U
Endosulfan Il 47,000 0.221 0.215 U 0.252 UJ 0.234 U 0.136 U 0.272 U 0.26 U 0.243 U
Total Metals (MG/KG)

Aluminum 7,700 NA NA NA NA NA 12,000 13,000 14,000
Arsenic 0.68 NA NA NA NA NA 5J 9.7 J 5.8
Barium 1,500 NA NA NA NA NA 13 12 9.4
[(Beryllium 16 NA NA NA NA NA 0.21J 0.26 J 0.29 J
[[calcium - NA NA NA NA NA 471 44.6 115
[[Chromium 0.3 NA NA NA NA NA 23 30 26
[[Cobalt 2.3 NA NA NA NA NA 0.6 0.77 1.1
[{[copper 310 NA NA NA NA NA 6.5 8.5 6.3
[firon 5,500 NA NA NA NA NA 15,000 J 29,000 J 30,000
[lLead 400 NA NA NA NA NA 9.8 11 7.3
[Magnesium - NA NA NA NA NA 1,070 1,210 1,600
[[Manganese 180 NA NA NA NA NA 5 4.4 6
[[Nickel 150 NA NA NA NA NA 1.1 1.2 1.7
Potassium - NA NA NA NA NA 791 839 1,040
Selenium 39 NA NA NA NA NA 0.65 0.97 1.1
Silver 39 NA NA NA NA NA 0.16 U 0.17 U 0.17 U
Sodium - NA NA NA NA NA 31.1 J+ 31 J+ 14.5 J+
Thallium 0.078 NA NA NA NA NA 0.092 J 0.092 J 0.14 J
Vanadium 39 NA NA NA NA NA 15 J 23 J 24
Zinc 2,300 NA NA NA NA NA 6.7 J 10 J 16

#REF!

Notes:

Shading indicates detections

Bolding idicates exceedance of RSLs Residential Soil

(HQ=0.1) 0519
NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise

J+ - Analyte present, value may be biased high, actual value

may be lower

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 6-2. Site 5 Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID RSL . . . I CBD-S05-DP14 CBD-S05-DP15 CBD-S05-DP16

s Residential Soil
Sample ID (HQ=0.1) 0519 CBD-S05-SB14-0810 CBD-S05-SB15-0810 CBD-S05-SB16-0810
Sample Date ) 04/05/18 04/05/18 04/05/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

Benzo(a)anthracene 1,100 48 U 21J 5U

[Benzo(b)fluoranthene 1,100 73U 45 77U

|[Benzo(g,h,i)perylene - 73U 28 J 77U

[[Benzo(k)fluoranthene 11,000 48U 36J 5U

[lchrysene 110,000 48U 344 5U

|[Dibenz(a,h)anthracene 110 73U 34J 77U

[[Fluoranthene 240,000 48U 42 J 5U

[IFuorene 240,000 29U 11 J 31U

[findeno(1,2,3-cd)pyrene 1,100 73U 3.7J 77U

[[Naphthalene 3,800 22U 0.89 J 23U

||Phenanthrene - 73U 8.4 J 77U

|[Pesticide/Polychlorinated Biphenyls (UG/KG)

[lAidrin 39 0.237 U 0.224 U 0.148 U
Endosulfan II 47,000 0.237 U 0.268 J 0.148 U
Total Metals (MG/KG)

Aluminum 7,700 11,000 15,000 9,100
Arsenic 0.68 6.4 6.3 13
Barium 1,500 49 19 8.3

(IBerytiium 16 0.37 J 0.44 J 0.25 J

[[calcium - 237 45.8 302

[[chromium 0.3 16 24 18

[cobatt 2.3 15 16 1.2

[{[copper 310 3 6.7 5.3

[lron 5,500 12,000 22,000 46,000

[ILead 400 8.3 9.1 5.9

[Magnesium - 2,100 1,920 1,080

[[Manganese 180 10 14 6.9

[INicke! 150 2.8 2.7 18
Potassium - 1,370 965 661
Selenium 39 1.3 0.99 0.86
Silver 39 0.069 J 0.15 U 0.15 U
Sodium -- 38.4 J+ 43.6 J+ 21.3 J+
Thallium 0.078 0.19 J 017 J 012 J
Vanadium 39 14 17 21
Zinc 2,300 21 17 13

FREF]
Notes:

Shading indicates detections

Bolding idicates exceedance of RSLs Residential Soil

(HQ=0.1) 0519
NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise

J+ - Analyte present, value may be biased high, actual value

may be lower

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 6-3. Site 5 Analytical Results — Detected Constituents in Groundwater
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID CBD-S05-MW01 CBD-S05-MW02 CBD-S05-MW03
RSLs Tapwater

Sample ID (HQ=0.1) 0519 CBD-S05-GW01-0418 CBD-S05-GW02-0418 CBD-S05-GW03-0418

Sample Date ) 04/25/18 04/25/18 04/25/18

Chemical Name

Volatile Organic Compounds (UG/L)

Carbon disulfide 81 1.04 1U 1.53

Semivolatile Organic Compounds (UG/L)

Benzo(a)anthracene 0.03 0.012 U 0.009 J 0.0046 J
||Chrysene 25 0.012 U 0.0095 J 0.0065 J
IIFluoranthene 80 0.0053 J 0.0085 J 0.0051 J

Pesticide/Polychlorinated Biphenyls (UG/L)

No Detections

Total Metals (UG/L)

Aluminum 2,000 26 J+ 430 35 J+

Arsenic 0.052 0.33 J 0.77 0.16 J

Barium 380 29 60 36

Beryllium 2.5 0.13 U 0.15 J 0.13 U

Cadmium 0.92 0.5 0.79 0.81

Calcium -- 155,000 106,000 61,900

Chromium 0.035 03U 1.1 0.52

Cobalt 0.6 1 4.9 6.5

Copper 80 0.13 U 0.82 0.33 J

Iron 1,400 83 480 48
|[lLead 15 0.13 U 0.42 J 0.13 U
|[Magnesium - 2,730 5,060 7,780

Manganese 43 29 56 44

Nickel 39 4.4 8.8 21

Potassium -- 1,240 1,420 2,430

Sodium -- 5,740 6,680 5,730
Thallium 0.02 05U 05U 0.16 J
Vanadium 8.6 0.59 1.5 0.47 J
Zinc 600 3 J+ 15 30

Dissolved Metals (UG/L)

Aluminum, Dissolved 2,000 4.2 J+ 38 11 J+
Arsenic, Dissolved 0.052 0.35J 044 J 0.25 J

Barium, Dissolved 380 28 59 44

Cadmium, Dissolved 0.92 0.48 J 0.74 04 J

Calcium, Dissolved -- 149,000 117,000 74,200

Chromium, Dissolved 0.035 014 J 02J 011 J

Cobalt, Dissolved 0.6 095 J 3.6 2

Copper, Dissolved 80 049 U 0.28 U 1.2

Iron, Dissolved 1,400 53 72 30
|[Magnesium, Dissolved - 2,600 4,380 5,800

Manganese, Dissolved 43 27 50 42

Mercury, Dissolved 0.57 013 U 0.13 U 0.09 J
|INickel, Dissolved 39 44 7.3 6.6

Potassium, Dissolved -- 1,180 1,310 2,520

Selenium, Dissolved 10 05U 0.29 J 0.75 J

Sodium, Dissolved -- 5,550 6,110 5,390
Vanadium, Dissolved 8.6 0.52 0.76 0.34 J
Zinc, Dissolved 600 4.4 8.3 7.5

Notes:
Shading indicates detections
Bolding idicates exceedance of RSLs Tapwater
(HQ=0.1) 0519
NA - Not analyzed
J - Analyte present, value may or may not be accurate or
precise
J+ - Analyte present, value may be biased high, actual
value may be lower
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate
UGIL - Micrograms per liter
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SECTION 7

Site 7—Road QOil Application

/.1 Site Description

Site 7, also known as “Road Oil Application,” encompasses the historical dirt roads located on the portion of
NRL-CBD located west of Bayside Road (Figure 7-1). From 1940 through 1952, waste oils were reportedly spread
twice a year on dirt roads located on NRL-CBD west of Maryland State Route 261 for use as dust-control measures
during dry periods (NEESA, 1984). The oil used in this application was primarily spent crankcase oil and paint
thinner. Other liquid waste products such as engine cleaner, steam cleaning waste, dishwashing soap, and
gasoline were also mixed in with the waste oil (NEESA, 1984). It was reported, but not confirmed, that a small
volume (less than 10 pints per year) of PCB-contaminated liquids may have been mixed with the waste oils
(NEESA, 1984). Approximately one to two 55-gallon drums per year of spent oil was sprayed onto the road
surfaces during this process. Today the former dirt roads either no longer exist or they have been improved with
asphalt and are used as the current base access roads.

/.2 Investigation Summary

The Site 7 Base-wide ESI field activities, consisting of soil sampling activities, were conducted in April 2018.

7.2.1  Soil Sampling

Eight soil borings were advanced during the Base-wide ESI at Site 7 to further assess whether historical activities
at the site contributed to the presence of contamination in soil (Figure 7-1). The soil borings were advanced to a
depth of 8 feet bgs using the DPT rig. The boring logs for each soil boring are presented in Appendix B. No signs of
contamination (soil staining or odors) were observed in any of the soil borings. At each boring, surface soil
samples were collected from 0 to 0.5 feet bgs and subsurface soil samples were collected from 5 to 8 feet bgs. All
eight soil borings were analyzed for PCBs and metals in the surface and subsurface intervals.

7.3 Analytical Results

A summary of the constituents detected in surface and subsurface soil during the Base-wide ESI at Site 7 are
presented in Table 7-1 and 7-2 respectively and discussed as follows. The complete analytical results for both the
Sl and ESI data are presented in Appendix E.

7.3.1  Surface Soil Analytical Results

A total of eight surface soil samples were collected at Site 7 during the 2018 Base-wide ESI field activities. The
results of the surface soil sampling are summarized as follows:

e PCBs— One PCB (Aroclor-1260) was detected in surface soil. Detections were found at four sample locations
(CBD-S07-DP20, CBD-S07-DP21, CBD-S07-DP22, and CBD-S07-DP27).

e Metals — Twenty-two metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium,
vanadium, and zinc) were detected in surface soil. One or more metals detections were found in all sample
locations.

7.3.2  Subsurface Soil Analytical Results

A total of eight subsurface soil samples were collected at Site 7 during the April 2018 Base-wide ESI. The results of
the subsurface soil sampling are summarized as follows:

e PCBs - One PCB (Aroclor-1260) was detected in subsurface soil at one location (CBD-S07-DP20).
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e Metals — Twenty-two metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium,
vanadium, and zinc) were detected in subsurface soil. Detections of metals were found in all subsurface soil
samples.

7.4 Human Health Risk Screening

The HHRS for Site 7 was conducted in three steps using the risk-ratio technique (Navy, 2000) described in

Section 3.4. Results were reported for the Navy, USEPA, and MDE target risk levels. Table 1 in Appendix F lists the
samples that were included in the Site 7 HHRS. An overview of the various potential receptors and exposure
pathways addressed in the HHRS is discussed in Section 3.4.1. The supporting tables for the evaluation are
presented in Appendix F.4.

7.4.1.1 Surface Soil

The risk-based screening and risk-ratio evaluation for surface soil at Site 7 are provided in Appendix F.4,
Tables 2.1 and 2.1a.

Step 1: Seven constituents were identified as COPCs: Aroclor-1260, arsenic, hexavalent chromium, cobalt, iron,
thallium, and vanadium (Appendix F.4, Table 2.1).

Step 2: Cumulative cancer risk of 1 x 10°; this value is less than the Navy risk-ratio screening benchmark of

5 x 107, the USEPA target risk level of 1 x 10, and does not exceed the MDE target risk level of 1 x 10, The
target organ Hls range from 0.1 to 0.4 which does not exceed the Navy cumulative target organ Hl risk-ratio
screening benchmark of 0.5 or the MDE or USEPA cumulative target organ target Hl of 1. No constituents were
identified as COPCs.

Of the constituents that were 100 percent nondetected, none exceeded the RSL. Screening criteria were not
available for several constituents.

Exposure to surface soil at Site 7 would not be expected to result in any unacceptable human health risks.

7.4.1.2 Subsurface Soil

The risk-based screening and risk-ratio evaluation for subsurface soil at Site 7 are provided in Appendix F.4,
Tables 2.2 through 2.2b.

Step 1: Seven constituents were identified as COPCs: aluminum, arsenic, hexavalent chromium, cobalt, iron,
manganese, and thallium.

Step 2: Cumulative cancer risk of 9 x 10°®; this value is less than the Navy risk-ratio screening benchmark of

5 x 10, the MDE target risk level of 1 x 10, and the USEPA target risk level of 1 x 10, Target organ Hls range
from 0.2 to 0.9. The target organ HI of 0.9 (dermal) is greater than the Navy cumulative target organ Hl risk-ratio
screening benchmark of 0.5 but less than the MDE and USEPA cumulative target organ target Hl of 1. The only
constituents contributing to a cumulative target organ HI greater than 0.5 and identified as a COPC is arsenic and
thallium. No COPCs were identified based on MDE or USEPA target hazard levels.

Step 3: Cumulative cancer risk of 5 x 10°®; this value is less than the Navy risk-ratio screening benchmark of

5 x 10, the MDE target risk level of 1 x 10, and the USEPA target risk level of 1 x 10*. The target organ Hl is 0.4
(dermal), which is less than the Navy cumulative target organ Hl risk-ratio screening benchmark of 0.5, and the
MDE and USEPA cumulative target organ target Hl of 1 (Appendix F.4, Table 2.2b). Therefore, no COPCs were
identified for subsurface soil. The ProUCL output file for Site 7 subsurface soil is included in Appendix F.4.

Of the constituents that were 100 percent nondetected, none exceeded the RSL. Screening criteria were not
available for several constituents.

Based on the results of the human health screening, exposure to subsurface soil at Site 7 would not be expected
to result in unacceptable human health risks.
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7.5  Ecological Risk Screening

The ERA approach for surface soil is described in detail in Section 3.5. An overview of the various potential
receptors and exposure pathways addressed in the ERA is discussed in Section 3.5.2. The supporting tables for the
evaluation are presented in Appendix G.

No surface soil COPCs were identified for Site 7. All analytes either were not detected, had EPC-based HQs less
than one, were consistent with background, were macronutrients, or had a low magnitude of exceedance
(Appendix G, Table 6). Additionally, three detected analytes lacked screening values. As discussed in Section 3.4.6,
these analytes were not identified as COPCs. Consequently, no unacceptable risk was identified, and no further
ecological investigation or evaluation is recommended for surface soils at Site 7.

7.6  Site Characterization

No human health and ecological COPCs were identified in surface and subsurface soil at Site 7. Aroclor-1260 was
detected in surface and subsurface soil; however, detections were sporadic across the site. Aroclor-1260
concentrations in surface soil exhibited higher concentrations and detection frequencies than the subsurface soil
samples (where PCBs were not detected with the exception of one location). Metals were detected site-wide in
surface and subsurface soil during the Base-wide Sl and ESI; however, concentrations were generally of lower
magnitude in the subsurface soil compared with the surface soil detections.

7.7  Findings and Recommendations
7.7.1 Findings

PCBs and metals were detected in surface and subsurface soils at Site 7. Based on the HHRS and ERA, no COPCs
were identified for surface and subsurface soil, as indicated in Table 7-0.

Table 7-3. Human Health and Ecological Risk COPCs for Site 7

COPCs
Media
Human Health Ecological
Surface Soil None None
Subsurface Soil None N/A

7.7.2 Recommendations

Site 7 is recommended for no further action because there are no human health and ecological risk impacts to
soil.
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Table 7-1. Site 7 Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Shading indicates detections

Italics indicate exceedance of NRL-CBD SS Eco ESVs
(1019)

Bolding idicates exceedance of RSLs Residential Soil
(HQ=0.1) 0519

NA - Not analyzed

J - Analyte present, value may or may not be accurate or
precise

J- - Analyte present, value may be biased low, actual value
may be higher

J+ - Analyte present, value may be biased high, actual value
may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Station ID NRL-CBD SS Eco | RSLs Residential Soil CBD-S07-DP20 CBD-S07-DP21 CBD-S07-DP22 CBD-S07-DP23 CBD-S07-DP24 CBD-S07-DP25 CBD-S07-DP26 CBD-S07-DP27
Sample ID ESVs (1019) (HQ=0.1) 0519 CBD-S07-SS20-000H CBD-S07-S521-000H CBD-S07-SS21P-000H CBD-S07-SS22-000H CBD-S07-SS23-000H CBD-S07-S524-000H CBD-S07-S525-000H CBD-S07-S526-000H CBD-S07-SS27-000H
Sample Date ) 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/04/18
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1260 160 240 110 J- 490 J 180 J 6.3 J 6.7 U 6 U 6.5U 6.5U 260 J
Total Metals (MG/KG)
Aluminum - 7,700 5,400 5,800 6,600 2,800 4,800 3,200 3,000 4,300 5,700
Antimony 5 3.1 0.13 J 0.13 J 0.084 J 0.063 J 0.19 U 0.16 U 0.13 U 0.15 U 0.14 U
Arsenic 6.8 0.68 2.6 2.5 2.9 2 2.8 1.6 2.2 2.6 3.5
Barium 110 1,500 16 27 28 13 14 8.4 12 19 27
Beryllium 25 16 0.3J 0.37 J 0.47 J 0.3J 0.28 J 0.22 J 0.25 J 0.4 J 0.38 J
[[cadmium 32 7.1 0.14 U 0.18 J 0.19 J 017 J 0.19 U 0.16 U 0.13 U 0.096 J 0.31
[[calcium - - 341 2,010 1,980 515 361 171,000 89,000 397,000 5,870
Chromium 10 0.3 26 12 J 19 J 6.7 71 9.3 5.9 9.2 21
Cobalt 13 2.3 1.4 2.5 2.8 1.6 2.4 1.1 0.93 2.4 2.2
[[copper 70 310 4.8 15 J 9.7 J 2.6 3.6 2.6 2.4 2.8 8.3
[firon - 5,500 9,100 8,300 8,800 7,400 8,300 5,200 4,400 7,500 13,000
Lead 120 400 82 11 11 4 6.4 2.7 10 71 47
Magnesium - - 494 721 J 1,220 J 476 498 276,000 357,000 626,000 3,020
Manganese 220 180 40 61 48 71 66 27 34 94 73
[[Nickel 38 150 3.4 8.7 11 25 2.8 1.7 26 6.4 24
Potassium - - 308 488 605 379 499 259,000 273,000 431,000 916
Selenium 0.52 39 0.57 0.85 1 0.46 J 0.62 J 0.35 J 0.49 J 0.78 1
Silver 560 39 0.14 J 0.18 U 0.19 U 0.063 J 0.19 U 0.16 U 0.13 U 0.15 U 0.14 U
Sodium - - 8.8 J+ 19.9 J+ 18.5 J+ 59 U 6.5 U 4,310 2,710 4,880 58.4 J+
Thallium 0.05 0.078 0.11 J 0.16 J 0.24 J 0.088 J 0.19 U 0.16 U 0.093 J 0.12 J 0.11 J
\Vanadium 60 39 11 13 15 7.1 12 6.9 10 28 120
Zinc 120 2,300 15 31 34 16 34 5.8 16 19 220
FREF!
Notes:
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Table 7-2. Site 7 Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID RSLs Residential Soil CBD-S07-DP20 CBD-S07-DP21 CBD-S07-DP22 CBD-S07-DP23 CBD-S07-DP24 CBD-S07-DP25 CBD-S07-DP26 CBD-S07-DP27
Sample ID (HQ=0.1) 0519 CBD-S07-SB20-0508 CBD-S07-SB21-0508 CBD-S07-SB22-0508 CBD-S07-SB23-0508 CBD-S07-SB24-0508 CBD-S07-SB25-0508 CBD-S07-SB25P-0508 CBD-S07-SB26-0508 CBD-S07-SB27-0508
Sample Date 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/03/18 04/04/18
Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)

Aroclor-1260 240 54 15U 13U 74 U 7U 6.3 U 6.5 UJ 6.3 U 12U
Total Metals (MG/KG)

Aluminum 7,700 4,800 8,000 5,100 7,100 6,100 5,200 4,500 3,700 9,300
Antimony 3.1 0.068 J 0.19 U 0.16 U 0.14 J 0.14 U 0.13 U 0.15 U 0.14 U 0.088 J
Arsenic 0.68 1.4 4.4 21 3.8 2.8 55J 23J 29 1.9
Barium 1,500 16 21 11 35 J+ 16 28 21 16 51
Beryllium 16 0.24 J 1.3 041 J 0.64 0.31J 0.89 042 J 0.39 J 0.83
Cadmium 7.1 0.15 U 0.49 0.16 U 0.18 J 0.14 U 0.18 J 0.15 U 0.13 J 0.12 J
Calcium - 417 1,340 674 929 330,000 390,000 J 116,000 J 531,000 847
Chromium 0.3 14 28 18 14 9.7 9.4 12 7.2 14
Cobalt 2.3 1.2 3.6 0.92 3.1 1.6 2 21 1.8 4
Copper 310 2.7 7 24 25 J 5.9 2.9 3.1 3.3 1.5
Iron 5,500 4,700 23,000 11,000 12,000 8,400 11,000 J 6,900 J 7,400 9,800
|[Lead 400 4.2 8.5 6.5 21 6.3 34J 55J 8.7 4.6
|IMagnesium - 576 2,110 1,200 946 528,000 641,000 480,000 494,000 1,100
[Manganese 180 20 34 12 160 57 74 J 130 J 73 190
|[Nickel 150 3.1 7.6 2.1 6.3 3.2 6.2 J 43J 3.8 11
Potassium - 382 1,240 811 576 399,000 349,000 292,000 315,000 554
Selenium 39 0.89 1.5 0.56 J 1.3 0.72 1.1 0.93 0.7 1.7
Silver 39 0.15 U 0.19 U 0.16 U 0.16 J 0.14 U 0.13 U 0.15 U 0.14 U 0.077 J
Sodium - 72U 216 13.8 J+ 13.7 J+ 6,640 4,830 6,630 4,410 138
Thallium 0.078 0.19 J 0.58 0.13 J 0.18 J 0.09 J 0.13 J 0.1J 0.1J 0.21 J
Vanadium 39 9.5 21 9.8 17 12 12 9.7 9.3 13
Zinc 2,300 11 120 17 36 13 22 18 18 40
Notes:

Shading indicates detections

Bolding idicates exceedance of RSLs Residential Soil
(HQ=0.1) 0519

NA - Not analyzed

J - Analyte present, value may or may not be accurate or
precise

J+ - Analyte present, value may be biased high, actual value
may be lower

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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SECTION 8

Site 9 — Photo-processing Waste Discharge

8.1 Site Description

Site 9, also known as “Photo-processing Waste Discharge,” is associated with a photography laboratory that was
housed inside former Building 43 (Figure 2-1). Waste water from the photo-processing laboratory reportedly was
disposed of through a drain that discharged to the ground immediately outside the building (NEESA, 1984).
Recent discussions with current base personnel indicated that the former photograph laboratory was located in
the southeastern corner of Building 43. This operation reportedly occurred from the late 1950s until the early
1960s and from the late 1960s until 1975 (NEESA, 1984). The photograph laboratory was used once or twice
during each year of operation, generating 10 to 15 gallons of waste solution (e.g. sodium thiosulfate and
hydroquinone) per event (NEESA, 1984). For the purpose of defining a site boundary, a 20-foot boundary around
the former building 43 was established, which likely would include the area of the direct discharge. The site
boundary around the former Building 43 is 8,486 ft? in size. The building has been demolished and the site is
relatively level and covered with grass with an approximate maximum elevation of 128 feet amsl. The road
network that surrounds the former building is still intact.

8.2 Investigation Summary

The Site 9 Base-wide ESI field activities, consisting of soil sampling activities, were conducted in April 2018.

8.2.1 Soil Sampling

Six soil borings were advanced during the Base-wide ESI at Site 9 to further assess whether historical activities at
the site contributed to the presence of contamination in soil (Figure 8-1). The soil borings were advanced to a
depth of 10 feet bgs using the DPT. The boring logs for each soil boring are presented in Appendix B. No signs of
contamination (soil staining or odors) were observed in any of the soil borings. At each boring, surface soil
samples were collected from 0 to 0.5 foot bgs and subsurface soil samples were collected from 8 to 10 feet bgs.
All six soil borings were analyzed for SVOCs and metals in the surface and subsurface intervals.

8.3 Analytical Results

A summary of the constituents detected in surface and subsurface soil during the Base-wide ESI at Site 9 are
presented in Table 8-1 and Table 8-2 and discussed as follows. The complete analytical results for both the Sl and
ESI data are presented in Appendix E.

8.3.1 Surface Soil Analytical Results

A total of six surface soil samples were collected at Site 9 during the April 2018 Base-wide ESI. The results of the
surface soil sampling are summarized as follows:

e SVOCs — Thirteen SVOCs (acenaphthene, acenaphthylene, anthracene, benzo[alanthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzo[g,h,i]perylene, chrysene, dibenz[a,h]anthracene, fluoranthene, indeno[1,2,3-
cd]pyrene, phenanthrene, and pyrene) were detected in surface soil. Detections were found in surface soil at
five locations (CBD-S09-DP05, CBD-S09-DP06, CBD-S09-DP07, CBD-S09-DP08, and CBD-S09-DP10).

e Metals — Twenty-three metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium,
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver,
sodium, thallium, vanadium, and zinc) were detected in surface soil. Detections of metals were found in all
surface soil samples.

AX0121191314WDC 8-1



BASE-WIDE EXPANDED SITE INSPECTION REPORT, NAVAL RESEARCH LABORATORY — CHESAPEAKE BAY DETACHMENT

8.3.2  Subsurface Soil Analytical Results

A total of six subsurface soil samples were collected at Site 9 during the 2018 Base-wide ESI field activities. The
results of the subsurface soil sampling are summarized as follows:

e SVOCs — One SVOCs (phenanthrene) was detected in subsurface soil at CBD-S09-DP0S.

e Metals — Twenty-two metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium,
vanadium, and zinc) were detected in subsurface soil. Detections of metals were found in all subsurface soil
samples.

8.4 Human Health Risk Screening

The HHRS for Site 9 was conducted in three steps using the risk-ratio technique (Navy, 2000) described in detail in
Section 3.4. Results were reported for the Navy, USEPA, and MDE target risk levels. Table 1 in Appendix F lists the
samples that were included in the Site 9 HHRS. An overview of the various potential receptors and exposure
pathways addressed in the HHRS is discussed in Section 3.4.1. The supporting tables for the evaluation are
presented in Appendix F.5.

8.4.1.1 Surface Soil

The risk-based screening and risk-ratio evaluation for surface soil at Site 9 are provided in Appendix F.5,
Tables 2.1 and 2.1a.

Step 1: Seven constituents were identified as COPCs: aluminum, arsenic, hexavalent chromium, cobalt, iron,
manganese, and thallium.

Step 2: Cumulative cancer risk of 8 x 10°%; this value is less than the Navy risk-ratio screening benchmark of

5 x 10, the MDE target risk level of 1 x 10, and the USEPA target risk level of 1 x 10*. The target organ HI range
is 0.09 to 0.3; which, is less than the Navy cumulative target organ Hl risk-ratio screening benchmark of 0.5 and
the MDE and USEPA cumulative target organ target Hl of 1. No constituents were identified as COPCs.

Of the constituents that were 100 percent nondetected, the maximum detection limit of a few SVOCs exceeded
their respective RSL. However, it is unlikely that if these SVOCs are present in surface soil at concentrations below
the detection limits they would contribute significantly to site risks. Screening criteria were not available for
several constituents.

Exposure to surface soil at Site 9 would not be expected to result in any unacceptable human health risks.

8.4.1.2 Subsurface Soil

The risk-based screening and risk-ratio evaluation for subsurface soil at Site 9 are provided in Appendix F.5,
Tables 2.2 through 2.2b.

Step 1: Seven constituents were identified as COPCs: aluminum, arsenic, hexavalent chromium, cobalt, iron,
manganese, and thallium.

Step 2: Cumulative cancer risk of 1 x 107°; this value is less than the Navy risk-ratio screening benchmark of

5x 107, less than the USEPA target risk level of 1 x 10*; and does not exceed the MDE target risk level of 1 x 107,
Cumulative target organ Hls ranged from 0.2 to 2; two target organ HI values (respiratory and thyroid) are greater
than the Navy cumulative target organ Hl risk-ratio screening benchmark of 0.5 and the MDE and USEPA
cumulative target organ target Hl of 1. The constituents contributing to a cumulative target organ HI greater than
0.5 (and 1) and identified as a COPC are hexavalent chromium and cobalt. Arsenic and thallium contribute to a
target organ Hl greater than the Navy cumulative target organ (dermal) Hl risk-ratio screening benchmark of 0.5
but less the MDE and USEPA cumulative target organ target HI of 1.

Step 3: Cumulative cancer risk of 1 x 10°; this value is less than the Navy risk-ratio screening benchmark of
5x 107, less than the USEPA target risk level of 1 x 10, and does not exceed the MDE target risk level of 1 x 107,
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Cumulative target organ Hls are 1 (respiratory and thyroid); the target organ Hls exceeds than the Navy
cumulative target organ HI risk-ratio screening benchmark of 0.5 but not the MDE and USEPA cumulative target
organ target Hl of 1. Cobalt contributes to the cumulative target organ HI greater than 0.5; therefore, cobalt is
identified as a COPC based on the Navy risk-ratio screening benchmark HI. Hexavalent chromium also contributes
to the respiratory target organ , however, the HI from hexavalent chromium alone is less than 0.01, and
hexavalent chromium is not considered a COPC. Since cobalt was not identified as a COPC based on the MDE
benchmark, cobalt is not retained as a COPC. The ProUCL output file for Site 9 subsurface soil is included in
Appendix F.5.

The maximum detected concentration of cobalt exceeds its site-specific subsurface soil BTV. This indicates that
concentrations in soil in Site 9 subsurface soil are not consistent with concentrations in unimpacted site soils.
(Appendix F.5, Table 2.2c).

Of the constituents that were 100 percent nondetected, a few SVOCs had maximum detection limits that slightly
exceeded their respective RSL. Because of the low level of exceedances, it is unlikely that if these SVOCs are
present in subsurface soil at concentrations less than the detection limits they would contribute significantly to
site risks. Screening criteria were not available for several constituents.

Exposure to subsurface soil at Site 9 would not result in unacceptable human health risks based on the MDE
benchmark level.

Groundwater

Groundwater samples were not collected during the ESI, however, groundwater samples were collected during
the Sl and evaluated in the HHRS included in the Sl report. The Sl identified thallium as a COPC in groundwater.
The maximum detected concentrations of thallium in the Site 9 groundwater in Sl groundwater samples (0.29
ug/L in the unfiltered samples and 1 ug/L in the filtered samples) are below the current BTVs for thallium in both
unfiltered and filtered groundwater (2.12 ug/L for unfiltered groundwater and 1.94 ug/L for filtered
groundwater).

8.5 Ecological Risk Screening

The ERA approach for surface soil is described in detail in Section 3.5. An overview of the various potential
receptors and exposure pathways addressed in the ERA is discussed in Section 3.5.2. The supporting tables for the
evaluation are presented in Appendix G.

No surface soil COPCs were identified for Site 9. All analytes either were not detected, had EPC-based HQs less
than one, were consistent with background, were macronutrients, or had a low magnitude of exceedance
(Appendix G, Table 7). Additionally, six detected analytes lacked screening values. As discussed in Section 3.4.6,
these analytes were not identified as COPCs. Consequently, no unacceptable risk was identified, and no further
ecological investigation or evaluation is recommended for surface soils at Site 9.

8.6 Site Characterization

No ecological or human health COPCs were identified in surface and subsurface soil. SVOCs were detected in
surface and subsurface soil; however, detections were mostly related to PAHs. SVOC concentrations in surface soil
exhibited higher concentrations and detection frequencies than the subsurface soil samples (where SVOCs were
not detected except at one location).
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8.7 Findings and Recommendations
8.7.1 Findings

SVOCs and metals were detected in surface and subsurface soils at Site 9. Based on the HHRS and ERA, the
constituents presented in Table 8-3 may present potentially unacceptable risk and were retained as COPCs for
Site 9.

Table 8-3. Human Health and Ecological Risk COPCs for Site 9

COPCs
Media
Human Health Ecological
Surface Soil None None
Subsurface Soil None N/A
Groundwater None N/A

8.7.2 Recommendations

While the results of the Expanded Sl support the recommendation for no further action, during review of this
document the Navy acknowledges MDE’s comment that sodium thiosulfate and hydroquinone specifically has not
been sampled or evaluated at Site 9. Therefore, the Navy concurs with the recommendation to conduct
additional investigation as part of the Expanded SI.
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Table 8-1. Site 9 Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID . . . CBD-S09-DP05 CBD-S09-DP06 CBD-S09-DP07 CBD-S09-DP08 CBD-S09-DP09 CBD-S09-DP10
NRL-CBD SS Eco | RSLs Residential Soil
Sample ID ESVs (1019) (HQ=0.1) 0519 CBD-S09-SS05-000H CBD-S09-SS06-000H CBD-S09-SS06P-000H CBD-S09-SS07-000H CBD-S09-SS08-000H CBD-S09-SS09-000H CBD-S09-SS10-000H
Sample Date ) 04/04/18 04/04/18 04/04/18 04/04/18 04/04/18 04/04/18 04/04/18
Chemical Name
Semivolatile Organic Compounds (UG/KG)
lAcenaphthene -- 360,000 1.4 U 14 U 13 U 11 U 0.6 J 45 U 1.1 U
lAcenaphthylene - - 1.1J 14 U 13 U 3.6 J 26 J 45 U 11U
Anthracene -- 1,800,000 2J 56 U 52 U 46 U 26 J 180 U 46 U
Benzo(a)anthracene - 1,100 11U 56 U 52 U 46 U 11 180 U 46 U
|[Benzo(a)pyrene - 110 15 J 32 J 52 U 33 J 16 180 U 1.8 J
Benzo(b)fluoranthene -- 1,100 27 U 87 U 80 U 70 U 21 280 U 71U
Benzo(g,h,i)perylene - -- 14 J 32 J 80 U 35J 16 280 U 71U
"Chwsene - 110,000 16 U 56 U 52 U 46 U 12 180 U 46 U
Dibenz(a,h)anthracene - 110 8.7 U 87 U 80 U 70 U 31J 280 U 71U
|[Fluoranthene - 240,000 20 U 56 U 52 U 46 U 15 180 U 46U
|lindeno(1,2,3-cd)pyrene - 1,100 16 J 87 U 80 U 29 J 17 280 U 71U
|{Phenanthrene - - 9J 87 U 80 U 70U 6.3J 280 U 71U
Pyrene - 180,000 17 J 43 J 80 U 40 J 14 280 U 71U
Total Metals (MG/KG)
Aluminum - 7,700 2,900 8,100 6,200 6,600 6,700 3,700 3,000
[Antimony 5 3.1 0.15 J 0.1J 0.12 J 0.15 U 0.098 J 0.14 U 017 U
Arsenic 6.8 0.68 1.1 2.9 2.4 21 3 1.2 1
Barium 110 1,500 11 60 J 39J 25 42 11 8.9
Beryllium 2.5 16 0.17 J 0.5J 041 J 0.22 J 0.45 J 0.27 U 0.35 U
Cadmium 32 7.1 0.14 J 0.34 0.3J 0.11J 0.17 J 0.14 U 0.16 J
Calcium -- -- 2,130 3,870 2,600 2,470 3,230 7,110 7,340
Chromium 10 0.3 9.7 20 16 13 20 7.8 8.2
Cobalt 13 2.3 1.4 6.1 5.1 1.9 5.7 0.71 0.72
Copper 70 310 8.2 13 11 4.8 16 3.2 3.7
Iron - 5,500 3,900 15,000 J 12,000 J 15,000 16,000 5,800 4,900
Lead 120 400 37 20 18 7 17 2.9 7.7
Magnesium -- -- 999 2,950 2,200 951 2,900 674 606
Manganese 220 180 39 230 170 65 170 29 21
Mercury 0.05 2.3 0.11 J 0.14 J 0.16 U 0.15 U 0.17 U 0.14 U 0.17 U
|[Nickel 38 150 6.6 22 19 6.7 23 29 2.6
Potassium - - 419 1,320 1,210 516 1,460 230 309
Selenium 0.52 39 0.97 1.1 0.96 049 J 0.98 0.31J 0.34 J
Silver 560 39 1.3 0.079 J 0.075 J 0.15 U 0.11 J 0.14 U 0.16 J
Sodium - - 143 49.1J 289 J 23.2 J+ 22.4 J+ 20.2 J+ 17.6 J+
Thallium 0.05 0.078 0.078 J 0.095 J 0.083 J 0.15 U 0.077 J 0.14 U 0.17 U
Vanadium 60 39 9.5 24 18 19 23 11 8.9
Zinc 120 2,300 37 51 48 16 38 6.1 27
Notes:

Shading indicates detections
Italics indicate exceedance of NRL-CBD SS Eco ESVs
(1019)

Bolding idicates exceedance of RSLs Residential Soil

(HQ=0.1) 0519

ESVs are provided for Total LMW PAHs and Total HMW

PAHs
NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise

J+ - Analyte present, value may be biased high, actual
value may be lower

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Table 8-2. Site 9 Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID RSLs Residential Soil CBD-S09-DP05 CBD-S09-DP06 CBD-S09-DP07 CBD-S09-DP08 CBD-S09-DP09 CBD-S09-DP10

Sample ID (HQ=0.1) 0519 CBD-S09-SB05-0810 CBD-S09-SB06-0810 CBD-S09-SB07-0810 CBD-S09-SB08-0810 CBD-S09-SB09-0810 CBD-S09-SB10-0810 CBD-S09-SB10P-0810
Sample Date 04/04/18 04/04/18 04/04/18 04/04/18 04/04/18 04/04/18 04/04/18
Chemical Name

Semivolatile Organic Compounds (UG/KG)

Phenanthrene - 11U 8.6 U 7.8 U 6J 8.8 U 94 U 8.6 U
Total Metals (MG/KG)

Aluminum 7,700 5,300 3,900 3,100 15,000 5,500 6,200 6,300
Antimony 3.1 0.17 U 0.17 U 0.097 J 0.17 U 02U 0.19 U 0.18 U
Arsenic 0.68 4.6 3.2 0.93 2 4.4 5.8 J 32J
Barium 1,500 10 9.1 4.9 14 6.5 85J 53 J
[(Beryllium 16 0.5J 0.33 J 0.36 U 0.72 04J 0.46 J 0.53 J
lcadmium 71 0.21J 03J 0.18 U 0.14 J 0.15 J 0.19 U 0.18 U
Calcium - 1,680 1,090 1,100 1,140 1,460 1,320 1,430
Chromium 0.3 23 21 16 27 23 24 24
Cobalt 23 5.7 2.1 0.49 2.7 3.5 3.7 3.3
Copper 310 3.3 3.1 1.7 3.6 3.1 3 2.9
||Iron 5,500 18,000 13,000 4,300 10,000 16,000 15,000 J 11,000 J
[lLead 400 3.7 3 2 3.6 3.1 41J 9.2 J
[Magnesium - 2,380 1,650 1,120 2,110 2,180 2,120 2,200
[Manganese 180 200 18 2 14 31 40 40
[[Nickel 150 9.8 5.6 1.1 12 11 5.9 6.1
Potassium - 1,300 1,120 606 1,120 1,220 1,140 1,320
Selenium 39 04 J 1 0.49 J 1.7 0.44 J 1.4 J 23 J
Silver 39 0.17 U 0.17 U 0.18 U 0.17 U 0.16 J 0.19 U 0.18 U
Sodium - 92.5 71.3 J+ 78.2 120 66.5 J+ 69.1 J+ 039
Thallium 0.078 0.34 J 0.29 J 0.079 J 0.31J 0.23 J 017 J 0.31 J
Vanadium 39 12 8.9 6.6 10 12 13 12
Zinc 2,300 63 513} 14 82 100 62 65
Notes:

Shading indicates detections

Bolding idicates exceedance of RSLs Residential Soil
(HQ=0.1) 0519

NA - Not analyzed

J - Analyte present, value may or may not be accurate or
precise

J+ - Analyte present, value may be biased high, actual
value may be lower

R - Unreliable Result

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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SECTION 9

AOC D —Water Tower

9.1 Site Description

AOC D, known as the water tower, is located on the western portion of NRL-CBD adjacent to Site 8 (Figure 2-1).
The construction of the water tower dates to 1953 and currently remains onsite. The water tower has a reported
capacity of 400,000 gallons for use as part of the potable water supply for the facility. Although there are no
documented releases from this area, it is assumed that the ground surface below the water tower may have been
impacted by lead due to lead-based paint migrating to the ground during maintenance on tower surface with
lead-based paint, and from paint that has weathered over time. Recent documentation obtained from NRL-CBD
shows that lead was detected at 148 mg/kg in paint chips obtained from the water tower in 2012. The document
states that the last time the water tower was painted was in 1994, suggesting that the lead-based paint has been
encapsulated by the more recent paint as lead-based paint use was banned in housing and other building settings
in 1978. The condition of the paint surface on the water tower was noted as being in average condition with some
localized areas of paint chipping or delaminating (Mumford-Bjorkman Associates, Inc., 2012).

9.2 Investigation Summary

The AOC D Base-wide ESI field activities, consisting of soil sampling and XRF activities, were conducted in April
2018.

9.2.1 Soil Sampling

As noted in Section 3.1.4, a 100-foot by 100-foot area at AOC D was marked-out with wooden stakes where the
water tower sits at the center of this area. Twenty-five 20-foot by 20-foot XRF grids were established inside this
100-foot by 100-foot area (Figure 9-1). A five-point composite soil sample (at the center and at each of the
corners of the XRF grid) was collected for both the surface (0 to 0.5 feet bgs) and subsurface (1.5 to 2 feet bgs) soil
intervals. Each composite sample was then analyzed three times using the XRF to account for variability within the
sample while deriving an average detected concentration for the sample.

A total of 125 soil borings were advanced during the Base-wide ESI at AOC D to further access whether the lead-
based paint on the water tower contributed to the presence of contamination in soil. The soil borings were
advanced to a depth of 2 feet bgs using hand auger. No signs of contamination (soil staining or odors) were
observed in any of the soil borings. Using a random number generator program to pre-select the XRF grids where
soil samples were to be sent to the laboratory for confirmation (discussed in Appendix J), 10 soil borings were
analyzed for lead in the surface and subsurface intervals.

9.3  Analytical Results

A summary of the lead detected in surface and subsurface soil during the Base-wide ESI at AOC D are presented in
Table 9-1 and Table 9-2 respectively and discussed as follows. The complete analytical results for both the Sl and
ESI data are presented in Appendix E.

9.3.1 XRF Surface and Subsurface Soil Screening Results

A total of 25 surface and 25 subsurface soil samples were collected at AOC D during the 2018 Base-wide ESI field
activities. The XRF screening results are shown in Figures 9-2 and 9-3 and in Appendix J.

e Surface Soil — Average lead screening values ranged from 101.6 to 1,172.3 mg/kg in surface soil.
e Subsurface Soil — Average lead screening values ranged from 13.2 to 180 mg/kg in subsurface soil.
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9.3.2 Laboratory Surface and Subsurface Soil Analytical Results

A total of ten predetermined surface and ten predetermined subsurface soil samples were sent to the laboratory
and analyzed for lead. The results are summarized as follows.

e Surface Soil — Detected lead concentrations ranged from 100 to 2,800 mg/kg in surface soil.
e Subsurface Soil — Detected lead concentrations ranged from 7.8 to 160 mg/kg in subsurface soil.

9.3.3 Statistical Analysis of XRF Results

Statistical analysis of XRF screening results was performed to determine if the XRF data and laboratory data were
statistically equivalent at a 99% confidence level. EPA test method SW-846 6200 (see Appendix E) details the
methodology for the regression analysis. Two regression models, linear and parametric (i.e., log-transformed),
were evaluated for the analysis. The linear regression model showed that the XRF screening data do not meet the
assumption of equal variances. In accordance with EPA method 6200, it states that “if the measured
concentrations span more than one order of magnitude, the data should be log-transformed to standardize the
variance which is proportional to the magnitude of measurement”. The XRF screening results fall within this
category and the log-transformed regression model was used in the statistical analysis.

The log-transformed data showed a correlation coefficient (i.e., R-value) of 0.94 (see Appendix J). Central
tendency tests indicate that the log-transformed data are statistically equivalent at a 99% confidence level. A plot
of the log-transformed data for XRF screening concentrations against the laboratory analyzed concentrations
showed a 250 parts-per-million (ppm) of lead from XRF would correspond to less than 400 ppm of lead from the
laboratory. In other words, an XRF reading of 250 ppm of lead at AOC D corresponds to the analytical
concentration of less than 400 ppm of lead at AOC D. A closer look of the correlation resulted in a 300 ppm of lead
from XRF reading to less than 400 ppm of lead from the laboratory result at AOC D (see Appendix J).

Further evaluation of the XRF to laboratory correlation determined that the remaining 15 surface soil and 15
subsurface soil samples at AOC D did not need to be analyzed by the laboratory because the XRF results were of
high confidence.

9.4 Human Health Risk Screening

The HHRS for AOC D was conducted using the risk-ratio technique (Navy, 2000) described in detail in Section 3.4.
Table 1 in Appendix F lists the samples that were included in the AOC D HHRS. An overview of the various
potential receptors and exposure pathways addressed in the HHRS is discussed in Section 3.4.1. The supporting
tables for the evaluation are presented in Appendix F.6.

9.4.1.1 Surface Soil

The risk-based screening evaluation for surface soil at AOC D is provided in Appendix F.6, Table 2.1. Lead was the
only constituent analyzed for in surface soil samples.

Step 1: Lead was detected at concentrations in surface soil samples greater than the screening level and was
identified as a COPC.

As discussed in Section 3.4, exposure to lead in surface soil by a potential future child resident was evaluated
using the IEUBK model. The IEUBK model was run using the average lead surface soil concentration (1,306 mg/kg).
The output from the IEUBK model is provided in Appendix F.6, Table 2.1a, Figure Lead.2, and the RAGS D IEUBK
Lead Worksheet identified as Table Lead.2. The predicted geometric mean blood lead level for a young child
exposed to AOC D surface soil is 11.7 pug/L with 63 percent of the population potentially experiencing
concentrations exceeding 10 pg/L. This value is greater than the current blood lead goal as described in the 1994
OSWER directive (USEPA, 1994) of no more than 5 percent of children exceeding 10 pg/dL blood lead. Since the
IEUBK model determined that exposure to lead in surface soil by a child resident, would result in a blood lead
level above the current blood lead goal, exposure to lead in surface soil by future industrial workers was
evaluated using the ALM.
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The ALM was run using the average lead surface soil concentration (1,306 mg/kg). The output from the ALM is
provided in Appendix F.6, Table 2.1b and the RAGS D IEUBK Lead Worksheet identified as Table Lead.3. The
probabilities that the fetal blood lead levels exceed 10 pg/dL range from 0.3 to 5.4 percent. The upper end of this
range of values slightly exceeds the current blood lead goal as described in the 1994 OSWER directive (USEPA,
1994) of no more than 5 percent of children (fetuses of exposed women) exceeding 10 pg/dL blood lead.

Exposure to surface soil at AOC D may result in unacceptable human health risks associated with lead.

9.4.1.2 Subsurface Soil

The risk-based screening evaluation for subsurface soil at AOC D is provided in Appendix F.6, Table 2.2. Lead was
the only constituent analyzed for in subsurface soil samples.

Step 1: Lead was detected at concentrations in subsurface soil samples below the screening level and was not
identified as a COPC.

Exposure to subsurface soil at AOC D would not be expected to result in unacceptable human health risks
associated with lead, based on potential human exposure and risk.

9.5 Ecological Risk Screening

The ERA approach for surface soil is described in detail in Section 3.5. An overview of the various potential
receptors and exposure pathways addressed in the ERA is discussed in Section 3.5.2. The supporting tables for the
evaluation are presented in Appendix G.

Lead was the only analyte evaluated at AOC D. Lead was retained as a COPC based on a maximum-based HQ of 25
and an EPC-based HQ of 15 (Appendix G, Table 8). Additionally, all detected concentrations exceeded the 95%
UTL for Soil Grouping 3 (Tetra Tech, 2015). Consequently, exposure to surface soil at AOC D may result in
unacceptable ecological risk associated with lead and further evaluation of risk or consideration of remediation is
recommended.

9.6 Site Characterization

Figure 9-4 shows the analytical results of lead in surface soil at AOC D. Lead was determined to be a human health
and ecological COPC in surface soil. Lead concentrations appear to be the highest in grids slightly north and east of
the water tower. While areas with higher lead concentrations were mostly localized within the 100-foot by 100-
foot area, elevated concentrations in Grid 7 suggest that further sampling may need to be conducted at step-off
locations to the north of Grid 7 in order to fully delineate lead in surface soil at the site.

9.7 Findings and Recommendations
9.7.1 Findings

Based on the HHRS and ERA, lead may present potentially unacceptable risk and was retained as a COPC for
AOC D, as indicated in Table 9-3.

Table 9-3. Human Health and Ecological Risk COPCs for AOC D

COPCs
Media
Human Health Ecological
Surface Soil Lead Lead
Subsurface Soil none N/A
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9.7.2 Recommendations

AQOC D is recommended for further evaluation based upon potential unacceptable human health and ecological
risks associated with lead in surface soil.
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Table 9-1. AOC D Analytical Results — Detected Constituents in Surface Soil

Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID

Sample ID

Sample Date

NRL-CBD SS Eco
ESVs (1019)

RSLs Residential Soil
(HQ=0.1) 0519

CBD-AOD-DP05

CBD-AOD-DP07

CBD-AOD-DP10

CBD-AOD-DP11

CBD-AOD-DP12

CBD-AOD-SS05-000H

CBD-AOD-SS07-000H

CBD-AOD-SS10-000H

CBD-AOD-SS11-000H

CBD-AOD-SS11P-000H

CBD-AOD-SS12-000H

CBD-AOD-SS12P-000H

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

Chemical Name

Total Metals (MG/KG)

|Lead

120

400

300

1,300

250

220

170

1,300

1,300

#REF!

Notes:
Shading indicates detections
Italics indicate exceedance of NRL-CBD
SS Eco ESVs (1019)

Bolding idicates exceedance of RSLs
Residential Soil (HQ=0.1) 0519

NA - Not analyzed
MG/KG - Milligrams per kilogram
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Table 9-1. AOC D Analytical Results — Detected Constituents in Surface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID

Sample ID

Sample Date

NRL-CBD SS Eco
ESVs (1019)

CBD-AOD-DP13

CBD-AOD-DP18

CBD-AOD-DP19

CBD-AOD-DP21

CBD-AOD-DP25

RSLs Residential SoiII

CBD-AOD-SS13-000H

CBD-AOD-SS13P-000H

CBD-AOD-SS18-000H

CBD-AOD-SS19-000H

CBD-AOD-SS21-000H

CBD-AOD-SS25-000H

(HQ=0.1) 0519

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

Chemical Name

Total Metals (MG/KG)

|Lead

120

400

2,800

2,800

2,000

370

440

100

#REF!

Notes:
Shading indicates detections
Italics indicate exceedance of NRL-CBD
SS Eco ESVs (1019)

Bolding idicates exceedance of RSLs
Residential Soil (HQ=0.1) 0519

NA - Not analyzed
MG/KG - Milligrams per kilogram
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Table 9-2. AOC D Analytical Results — Detected Constituents in Subsurface Soil

Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID

Sample ID

Sample Date

RSLs Residential Soil
(HQ=0.1) 0519

CBD-AOD-DP05

CBD-AOD-DPO07

CBD-AOD-DP10

CBD-AOD-DP11

CBD-AOD-DP12

CBD-AOD-SB05-1H02

CBD-AOD-SB07-1H02

CBD-AOD-SB10-1H02

CBD-AOD-SB11-1H02

CBD-AOD-SB11P-1H02

CBD-AOD-SB12-1H02

CBD-AOD-SB12P-1H02

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

Chemical Name

Total Metals (MG/KG)

|Lead

400

100

24

19

77 J

35 J

160 J

41J

#REF!

Notes:
Shading indicates detections

Bolding idicates exceedance of RSLs
Residential Soil (HQ=0.1) 0519

NA - Not analyzed

J - Analyte present, value may or may
not be accurate or precise

MG/KG - Milligrams per kilogram
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Table 9-2. AOC D Analytical Results — Detected Constituents in Subsurface Soil
Base-wide Expanded Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment

Station ID

Sample ID

Sample Date

CBD-AOD-DP13

CBD-AOD-DP18

CBD-AOD-DP19

CBD-AOD-DP21

CBD-AOD-DP25

RSLs Residential SoiII

CBD-AOD-SB13-1H02

CBD-AOD-SB13P-1H02

CBD-AOD-SB18-1H02

CBD-AOD-SB19-1H02

CBD-AOD-SB21-1H02

CBD-AOD-SB25-1H02

(HQ=0.1) 0519

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

04/11/18

Chemical Name

Total Metals (MG/KG)

|Lead

400

42

41

140

7.8

63

130

#REF!

Notes:
Shading indicates detections

Bolding idicates exceedance of RSLs
Residential Soil (HQ=0.1) 0519

NA - Not analyzed

J - Analyte present, value may or may
not be accurate or precise

MG/KG - Milligrams per kilogram
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SECTION 10

Summary and Recommendations

The primary objective of the Base-wide ESI was to assess whether previous historical activities have resulted in a
site-related release that poses a potential human health or ecological risk associated with the six sites that were
included in this investigation. This objective was achieved by collecting additional soil and groundwater data
during the Base-wide ESI field investigation. The combined dataset from the Base-wide Sl and ESI were evaluated
with respect to human health and ecological risk. The secondary objective of the ESI was to delineate waste at
Sites 3, 4, and 5. This objective was achieved by excavating test pits at Sites 3, 4, and 5 based on the results of
DGM surveying conducted in 2012. The results and recommendations for the investigation areas are summarized
in Table 10-1.

Table 10-1. Investigation Results Summary

Investigation Area Recommendation
Site 3 — Landfill No. 1 Further evaluation of surface soil
Site 4 — Landfill No. 2 Further evaluation of surface soil
Site 5 — Landfill No. 3 Further evaluation of surface soil
Site 7 — Road Qil Application No further action
Site 9 — Photo-processing Waste Further evaluation for hydroquinone in soil and groundwater
AOC D — Water Tower Further evaluation of surface soil

AX0121191314WDC 10-1



SECTION 11

References

CH2M. 2016. Final Base-wide Site Inspection Report Naval Research Laboratory — Chesapeake Bay Detachment
Chesapeake Beach, Maryland. June.

CH2M. 2017a. Final Groundwater Background Study Results, Naval Research Laboratory — Chesapeake Bay
Detachment, Chesapeake Beach, Maryland. December.

CH2M. 2017b. Evaluation of Per- and Polyfluoroalkyl Substances in Groundwater Naval Research Laboratory —
Chesapeake Bay Detachment Chesapeake Beach, Maryland. March.

Chief of Naval Operations (CNO). 1999. Navy Policy for Conducting Ecological Risk Assessments. Memorandum
from Chief of Naval Operations to Commander, Naval Facilities Engineering Command. Ser N453E/9U595355.

Department of the Navy (Navy). 2000. Overview of Screening, Risk Ratio, and Toxicological Evaluation. Procedures
for Northern Division Human Health Risk Assessments. May.

Maryland Department of the Environment (MDE). 2008. Cleanup Standards for Soil and Groundwater.

Mumford-Bjorkman Associates, Inc. 2012. ROV Evaluation, NAVFAC Elevated Tank (CBD Tank), Chesapeake Beach,
Maryland. March.

National Academy Press. 2001. Dietary Reference Intakes for Vitamin A, Vitamin K, Arsenic, Boron, Chromium,
Copper, lodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc. Food and Nutrition Board,
Institute of Medicine, National Academy Press, Washington, D.C.

Naval Energy and Environmental Support Activity (NEESA). 1984. Initial Assessment Study of Naval Research
Laboratory, Washington D.C. March.

Naval Facilities Engineering Command (NAVFAC). 2001. Navy Guidance for Conducting Ecological Risk
Assessments. http://web.ead.anl.gov/ecorisk/. February.

Tetra Tech. 2015. Soil Background Study Report for Naval Research Laboratory — Chesapeake Bay Detachment,
Chesapeake Beach, Maryland. March.

United States Environmental Protection Agency (USEPA). 1992. Draft Guidance on the Selection of Analytical
Metals Results from Monitoring Well Samples for Use in the Quantitative Assessment of Risk.

USEPA. 1993. Region Ill Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analysis. April.

USEPA. 1994. Region Ill Modifications to National Functional Guidelines for Organic Data Review Multi-Media,
Multi-Concentration. September.

USEPA. 1997. Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting
Ecological Risk Assessments. Interim Final. EPA/540/R-97/006.

USEPA. 2010. Integrated Exposure Uptake Biokinetic Model for Lead in Children, Windows version (IEUBK win v1.1
build 11). http://epa.gov/superfund/lead/products.htm#user

USEPA. 2014. Determining Groundwater Exposure Point Concentrations. OSWER Directive 9283.1-42. February.
USEPA. 2015. ProUCL, Version 5.1 User’s Guide. Prepared by Lockheed Martin Environmental Services. October.
USEPA. 2016. ProUCL, Version 5.1. Prepared by Lockheed Martin Environmental Services. October.

USEPA. 2017a. Adult Lead Methodology Calculation Spreadsheet. June 14.

AX0121191314WDC 11-1


http://web.ead.anl.gov/ecorisk/
http://web.ead.anl.gov/ecorisk/
http://epa.gov/superfund/lead/products.htm#user
http://epa.gov/superfund/lead/products.htm#user

BASE-WIDE EXPANDED SITE INSPECTION REPORT, NAVAL RESEARCH LABORATORY — CHESAPEAKE BAY DETACHMENT

USEPA. 2017b. Update of the Adult Lead Methodology’s Default Baseline Blood Lead Concentration and
Geometric Standard Deviation Parameters and the Integrated Exposure Uptake Biokinetic Model’s Default
Maternal Blood Lead concentrations at Birth Variable. OLEM Directive 9285.6-56. May.

USEPA. 2017c. Recommendations for the Default Age Range in the IEUBK Model. OLEM Directive 9200.2-177.
November.

USEPA. 2017d. National Functional Guidelines for Organic Superfund Methods Data Review. January.
USEPA. 2017e. National Functional Guidelines for Inorganic Superfund Methods Data Review. January

USEPA. 2018. 2018 Edition of the Drinking Water Standards and Health Advisories. Office of Water. EPA-822-F-18-
001.

USFWS. 2018. Federally Listed Endangered and Threatened Species List - Maryland. Chesapeake Bay Field Office.
January 24. https://www.fws.gov/chesapeakebay/EndSppWeb/LISTS/MD%20speciesList.pdf

USEPA. 2019. Regional Screening Levels for Chemical Contaminants at Superfund Sites. November.

11-2 AX0121191314WDC


https://www.fws.gov/chesapeakebay/EndSppWeb/LISTS/MD%20speciesList.pdf
https://www.fws.gov/chesapeakebay/EndSppWeb/LISTS/MD%20speciesList.pdf

Appendix A
Test Pit Logs



PROJECT NUMBER TEST PIT NUMBER
692409CH Site 3 Test Pit 3 SHEET _ OF ___
2mM:
N TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION: Site 3 LOGGER: S. Dronfield
ELEVATION : CONTRACTOR: JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATELC 4/2/18
WATER LEVEL : APPROX. DIMENS: Length: 10' Width: 6’ Max. Depth: 10’
DESCRIPTION COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY.

DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE

TEST PIT DIMENSIONS (FT)

0.0 -10.0" - Silty Sand to Sandy Silt (SP - SM), tan to light brown, moist to dry, medium
density to loose, fine to medium sand.

1= w E No waste encountered. No visible staining.
T 10 End of Test Pit at 10 feet bgs.
1 10’
6 \ /

10'

No waste encountered

\ _

Test Pit Diagrams



PROJECT NUMBER TEST PIT NUMBER
692409CH Site 3 Test Pit 4 SHEET _ OF
2
. TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION: Site 3 LOGGER : S. Dronfield
ELEVATION : CONTRACTOR: JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATEL 4/2/18
WATER LEVEL : APPROX. DIMENS: Length: 10' Width: 6 Max. Depth: 10
DESCRIPTION COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY.

DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE

TEST PIT DIMENSIONS (FT)

i W
1= 0.0 - 10.0' - Silty Sand to Sandy Silt (SP - SM), tan, moist, medium density to loose,
N fine to medium sand. o
1= No waste encountered. No visible staining.
I o End of Test Pit at 10 feet bgs. —
—f— 10!
6 E \ /

10’

No waste encountered




PROJECT NUMBER TEST PIT NUMBER
692409CH Site 3 Test Pit 5 SHEET _ OF ___
2MW:
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION: Site 3 LOGGER: S. Dronfield
ELEVATION : CONTRACTOR : JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATED: 4/3/18
WATER LEVEL : APPROX. DIMENS: Length: 10’ Width: 5 Max. Depth:  10'
DESCRIPTION COMMENTS
SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
CONSISTENCY, SOIL STRUCTURE, MINERALOGY. DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE
TEST PIT DIMENSIONS (FT)
i w
. . 0.0-10.0" - Silty Sand to Sandy Silt (SP - SM), light yellowish brown to tan, dry to
1 moist, medium density to loose, fine to medium sand. o
1= No waste encountered. No visible staining.
. End of Test Pit at 10 feet bgs. -

10’

- \ No waste encountered

10’




PROJECT NUMBER TEST PIT NUMBER
692409CH Site 4 Test Pit 6 SHEET _ OF
2m:
. TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION : Site 4 LOGGER : S. Dronfield
ELEVATION : CONTRACTOR: JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATEL 4/3/18
WATER LEVEL : APPROX. DIMENS: Length: 10’ Width: 6 Max. Depth: 9.5

DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY.

DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE

TEST PIT DIMENSIONS (FT)

|- W
—]— 0.0 - 3.0' - Clayey Sand (SC), brown, moist, medium density, some silt, fine to —
1 Metallic medium sand, no debris.
Debris 3.0 - 9.5' - Silty Sand (SM), yellowish brown to tan, moist, med plasticity, trace clay,
—]— fine to medium sand. Corroded metal debris encountered beginning at 6.5' bgs, —
including fiberglass, cans, bottles, wires, and other associated litter persisting to the
T bottom. Litter fragments mixed with silty sand.
—]— . w) Canister encountered at 8.5' bgs registering a Rad reading four times over —
' Metallic & background
1 10 Debris S grounc. ,
End of Test Pit at 9.5 feet' bgs.
—— 10!
Debris /
1 \ Wires /
E |6 \ / _

9.5 Debris /

\ Metallic debris and fiberglass / _

beginning at 6.5' / E

Wires found at 8.5' | —
\ \ \ |




PROJECT NUMBER TEST PIT NUMBER
692409CH Site 4 Test Pit 7 SHEET _ OF
2W:
o TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION : Site 4 LOGGER : S. Dronfield
ELEVATION : CONTRACTOR : JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATED: 4/3/18
WATER LEVEL : APPROX. DIMENS: Length: 10 Width: 6' Max. Depth: 10
DESCRIPTION COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY.

DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE

TEST PIT DIMENSIONS (FT)

0.0 - 4.0' - Clayey Sand (SC), yellow brown, moist, med density, fine to medium sand,
low to medium plasticity, clay, trace silt.

4.0 - 10.0" -_Silty Sand (SM), light yellow brown to tan, moist, med density, fine to
medium sand, trace clay.

No waste encountered. No visible staining.

10’ End of Test Pit at 10 feet bgs.

10'

10 \

/ No waste encountered




PROJECT NUMBER TEST PIT NUMBER
692409CH Site 4 Test Pit 8 SHEET _ OF
2M:
" TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION : Site 4 LOGGER : S. Dronfield
ELEVATION : CONTRACTOR: JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATEL 4/3/18
WATER LEVEL : APPROX. DIMENS: Length: 10’ Width: 6 Max. Depth: 10
DESCRIPTION COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY.

DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE

TEST PIT DIMENSIONS (FT)

|- W
0.0 - 5.0" - Clayey Sand (SC), brown, moist, medium density, fine to medium sand,
B some low plasticity clay, trace silt. —
1 5.0-10.0" -_Silty Sand (SM), light yellowish brown, moist, med density, fine to medium
B sand, trace clay. —
1T No waste encountered. No visible staining.
- 10’ End of Test Pit at 10 feet bgs.
—— 10!
E 5 \ /

10'

/ No waste encountered




PROJECT NUMBER TEST PIT NUMBER
692409CH Site 4 Test Pit 9 SHEET _ OF
m’
. TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION : Site 4 LOGGER : S. Dronfield
ELEVATION : CONTRACTOR : JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATED: 4/3/18
WATER LEVEL : APPROX. DIMENS: Length: 10 Width: 6' Max. Depth: 10
DESCRIPTION COMMENTS
SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,

CONSISTENCY, SOIL STRUCTURE, MINERALOGY.

DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE

TEST PIT DIMENSIONS (FT)

|- w
T 0.0 - 10.0' - Silty Sand with some Cobbles (SM), brown to yellowish brown, moist, medium _
1= density, fine to medium sand, trace subrounded cobbles, a few trace nails, glass shards, and a
piece of rebar in top 0.0 - 2.0'.
1 No waste encountered. No visible staining.
S - End of Test Pit at 10 feet bgs. —
1 10'
—— 10I
2 \ / _

10'

\ / No waste encountered




PROJECT NUMBER TEST PIT NUMBER
692409CH Site 4 Test Pit 10 SHEET _ OF
2M:
o TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION : Site 4 LOGGER: S. Dronfield
ELEVATION : CONTRACTOR: JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATED: 4/3/18
WATER LEVEL : APPROX. DIMENS: Length: 10’ Width: 6 Max. Depth: 10
DESCRIPTION COMMENTS
SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
CONSISTENCY, SOIL STRUCTURE, MINERALOGY. DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE
TEST PIT DIMENSIONS (FT)
| .
- W
0.0 - 10.0' - Silty Sand (SM), light brownish yellow, moist, medium density, fine to o
= medium sand.
No waste encountered. No visible staining. -
i End of Test Pit at 10 feet bgs. _
10'

10'

10’

41 \ / No waste encountered




PROJECT NUMBER TEST PIT NUMBER
692409CH Site 5 Test Pit 7 SHEET __ OF ___
m’
" TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION : Site 5 LOGGER : S. Dronfield
ELEVATION : CONTRACTOR : JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATED: 4/4/18
WATER LEVEL : APPROX. DIMENS: Length: 10' Width: 6' Max. Depth: 10'
DESCRIPTION COMMENTS
SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
CONSISTENCY, SOIL STRUCTURE, MINERALOGY. DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE
TEST PIT DIMENSIONS (FT)
I !
- w
0.0 - 9.0" - Clayey Sand (SC), strong brown, moist, medium density, fine to medium
I sand, medium plasticity, organic fragments, loamy near surface. More clay with —
o mottling beginning at 5' bgs.
B 9.0 - 10.0' - Silty Sand (SM), light brown to tan, moist, medium density, fine to medium —
1 sand, some clay.
B No waste encountered. No visible staining. —
10’

10'

-+ 10 /

41 \ No waste encountered




PROJECT NUMBER TEST PIT NUMBER
692409CH Site 5 Test Pit 8 SHEET _ OF
2W:
o TEST PIT LOG
PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION: Site 5 LOGGER : S. Dronfield
ELEVATION : CONTRACTOR: JSA
EXCAVATION EQUIPMENT USED : Backhoe DATE EXCAVATEL 4/4/18
WATER LEVEL : APPROX. DIMENS: Length: 10' Width: 6 Max. Depth: 10
DESCRIPTION COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY.

DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE

TEST PIT DIMENSIONS (FT)

- W
— 0.0 - 10.0' - Clayey Sand (SC), strong brown, moist, medium density, fine to medium —
_|- sand, trace silt, roots and organic material encountered, becoming more of a sandy
clay beginning at 4' bgs with mottling.
1 No waste encountered. No visible staining.
-1 End of Test Pit at 10 feet bgs —
1 10'
—f— 10!
E 6 \ /

10’

No waste encountered




PROJECT NUMBER

TEST PIT NUMBER

692409CH Site 5 Test Pit 9 SHEET _ OF

TEST PIT LOG

PROJECT : Naval Research Lab, Chesapeake Beach Detachment LOCATION: Site 5 LOGGER : S. Dronfield

ELEVATION :

CONTRACTOR :

JSA

EXCAVATION EQUIPMENT USED : Backhoe

DATE EXCAVATEL 4/4/18

WATER LEVEL : APPROX. DIMENS: Length: 10’ Width: 6 Max. Depth: 10’
DESCRIPTION COMMENTS
SOIL NAME, USCS GROUP SYMBOL, COLOR, MOISTURE CONTENT, RELATIVE DENSITY, OR DIFFULCULTY IN EXCAVATION, RUNNING GRAVEL, CONDITION, COLLAPSE OF WALLS, SAND HEAVE,
CONSISTENCY, SOIL STRUCTURE, MINERALOGY. DEBRIS ENCOUNTERED, GRADATIONAL CONTACTS, TESTS, INSTRUMENTS, WATER SEEPAGE

TEST PIT DIMENSIONS (FT)

0.0 - 9.0" - Clayey Sand (SC), strong brown, moist, medium density, fine to medium —
sand, medium plasticity, organic fragments, loamy near surface. Some metal

fragments and wire encountered scattered in the sand.

6.0 - 10.0' - Silty Sand (SM), tan with some yellow brown mottling, dry, medium

density, fine to medium sand. Some gray degraded material and a wire encountered
at 9', degraded metal encountered at 10'. Overall, very few trace degraded material. —

10'

End of Test Pit at 10 feet bgs.

10'

—

— Trace degraded gray \ —
material & metal scrap \ /

0]\ i _

\ / Trace scrap material & wire

W \ Trace / E

degcrlade /




Appendix B
Soil Boring and Monitoring Well
Construction Logs



m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S03-DP06

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1510 END : 1525

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-11" topsoil 1520 Surface soil sample collected
(43" SM moist 10 YR 4/6 |11-23" silty sand (SM), dark yellowish brown (10 YR 4/6), moist, 0-0.5'
0 medium dense, fine to medium sand
_ CL moist 10 YR 4/6 ]23-36" silty clay (CL), dark yellowish brown ( 10 YR 4/6), moist, firm,
0 fine to medium sand
- SM moist 10 YR 5/8  136-43" silty sand (SM), yellowish brown (10 YR 5/8), moist, medium
0 dense, fine to medium sand
5__
5-10 0 SM moist 10 YR 6/8 ]0-36" same as above except color change to brownish yellow (10 YR ]|1525 Subsurface soil sample
_ (36") 6/8) collected 8-10'
0
0
10 End of Boring at 10 ft bgs

File:\\orion\proj\CLEANINBASES\WNY\CTO-58\Data Gaps Investigation\Soil Boring Logs\NRLCBD_SoilBoringLogs_and_MonitoringWellBoringLogs
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PROJECT NUMBER

m 692409CH.SI.DR Boring Number: CBD-S03-DP07
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 1450 END : 1505 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-11" topsoil 1500 Surface soil sample collected
(42" CL moist 10 YR 4/4 |11-25" silty clay (CL), dark yellowish brown ( 10 YR 4/4), moist, hard, }0-0.5'
0 some fine to medium sand
_ SM moist 10 YR 6/3 ]25-42" silty sand (SM), pale brown (10 YR 6/3), moist, medium dense,
0 some fine to medium sand
- 0
5_
5-10' 0 SM moist 10 YR 6/3 |0-36" same as above except dense at bottom 1505 Subsurface soil sample
_ (36" collected 8-10'
0
- 0
- End of Boring at 10 ft bgs
10

File:\\orion\proj\CLEANINBASES\WNY\CTO-58\Data Gaps Investigation\Soil Boring Logs\NRLCBD_SoilBoringLogs_and_MonitoringWellBoringLogs Page 2 of 56



PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S03-DP08
°

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 1430 END : 1445 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-7" topsoil 1440 Surface soil sample collected
(36") SM moist 10 YR 5/8 |7-36" silty sand (SM), yellowish brown (10 YR 5/8) to brownish yellow J0-0.5'
0 (10 YR 6/8), moist, medium dense, some fine sand
- 0
_ 10 YR 6/8
5__
5-10 0 SM moist 10 YR 5/8 ]0-30" silty sand (SM), yellowish brown (10 YR 5/8), moist, medium 1445 Subsurface soil sample
_ (30" dense to dense, some fine to medium sand collected 8-10'
0
- 0
10 End of Boring at 10 ft bgs

File:\\orion\proj\CLEANINBASES\WNY\CTO-58\Data Gaps Investigation\Soil Boring Logs\NRLCBD_SoilBoringLogs_and_MonitoringWellBoringLogs Page 3 of 56



PROJECT NUMBER

m 692409CH.SI.DR Boring Number: CBD-S03-DP09
°

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 1330 END : 1400 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-5" topsoil 1355 Surface soil sample collected
(36") SM moist 10 YR 4/3 |5-21" silty sand with gravel (SM), brown (10 YR 4/3), moist, medium  ]0-0.5'
0 dense, fine to medium sand, some subrounded gravel
_ SM moist 10 YR 6/4 ]21-36" same as above except color change to light yellowish brown
0 (10 YR 6/4)
5__
5-10' 0 SM moist 10 YR 6/4 |0-53" same as above 1400 Subsurface soil sample
_ (59") SP wet 10 YR 7/4 |53-59" medium sand (SP), very pale brown (10 YR 7/4), wet, medium ]collected 8-10'
0 dense, some fine sand
- 0
- 0
- 0 End of Boring at 10 ft bgs
10

File:\\orion\proj\CLEANINBASES\WNY\CTO-58\Data Gaps Investigation\Soil Boring Logs\NRLCBD_SoilBoringLogs_and_MonitoringWellBoringLogs Page 4 of 56



m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S03-DP10

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1405 END : 1425

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS [PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCS Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 1420 Surface soil sample collected
(57" SC moist 10 YR 5/4 |12-22" clayey sand (SC), yellowish brown (10 YR 5/4), moist, dense, ]0-0.5'
0 some fine to medium sand, some clay
_ CL moist 10 YR 5/4  ]22-45"silty clay (CL), yellowish brown (10 YR 5/4), moist, firm, some
0 fine to medium sand
- ML moist 10 YR 5/4  145-57" sandy silt (ML), yellowish brown (10 YR 5/4), moist, firm, some
0 fine to medium sand
0
5__
5-10' 0 ML moist 10 YR 5/4 |0-8"same as above 1425 Subsurface soil sample
_ (43" SM moist 10 YR 5/8 |8-23"silty sand (SM), yellowish brown (10 YR 5/8), moist, medium collected 8-10'
0 10 YR 7/1 |dense, some clay lenses colored light grey (10 YR 7/1)
- CL moist 10 YR 7/4 ]23-36" clay with fine sand (CL), very pale brown (10 YR 7/4), moist,
0 firm, some fine sand
- SM moist 10 YR 5/8 136 43" silty sand (SM), yellowish brown (10 YR 5/8), moist, medium
0 dense
10 End of Boring at 10 ft bgs
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S03-DP11

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1530 END : 1610

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-5" topsoil 1600 Surface soil sample collected
(41" CL moist 10 YR 3/6 |5-19"silty clay (CL), dark yellowish brown (10 YR 3/6), moist, firm 1605 (duplicate) 0-0.5'
0 SM moist 10 YR 4/6 ]|19-41" silty sand (SM), dark yellowish brown (10 YR 4/6) to brownish
yellow (10 YR 6/8), moist, medium dense, fine to medium sand
0
0 10 YR 6/8
5
5-10 0 SM moist 10 YR 6/8 ]0-40" same as above except color change to light yellowish brown (10 | 1610 Subsurface soil sample
(40" YR 6/4) at 24" collected 8-10'
0
0 10 YR 6/4
0
10 End of Boring at 10 ft bgs
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PROJECT NUMBER

m 692409CH.SI.DR Boring Number: CBD-S03-DP12
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 1455 END : 1530 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-8" topsoil 1525 Surface soil sample collected
(48" SM moist 10 YR 3/4 |8-48" silty sand (SM), dark yellowish brown (10 YR 3/4) to yellowish  |(MS/MSD) 0-0.5'
0 brown (10 YR 5/8) at 38", moist, medium dense to dense at bottom,
_ fine to medium sand
0
_ 10 YR 5/8
0
5__
5-10 0 SM moist 10 YR 6/8 ]0-40" same as above except color change to brownish yellow (10 YR ]|1530 Subsurface soil sample
_ (40" 6/8) and medium dense collected 8-10'
0
- 0
- 0
- End of Boring at 10 ft bgs
10
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S03-DP13

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1615 END : 1635

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 1625 Surface soil sample collected
(36") ML moist 10 YR 3/6 |12-21" sandy silt (ML), dark yellowish brown (10 YR 3/6), moist, firm, ]0-0.5'
0 fine to medium sand
_ CL moist 10 YR 4/6 ]21-29" silty clay (CL), dark yellowish brown (10 YR 4/6), moist, firm
0 SM moist 10YR6/6 ]29-36" silty sand (SM), brownish yellow (10 YR 6/6), moist, medium
— dense, fine to medium sand
5__
5-10 0 SM moist 10 YR 5/8 ]0-36" same as above except color change to yellowish brown (10 YR ]|1630 Subsurface soil sample
_ (36") 5/8) collected 8-10'
0
0
10 End of Boring at 10 ft bgs
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S03-DP14
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 1415 END : 1445 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 1445 Surface soil sample collected
(47" SM moist 10 YR 5/8 |12-47" silty sand (SM), yellowish brown (10 YR 5/8), moist, dense to  |0-0.5'
0 medium dense at bottom, fine to medium sand
- 0
- 0
5__
5-10 0 SM moist 10 YR 5/8 ]0-46" same as above except a mixture of very pale brown (10 YR 7/4) |1450 Subsurface soil sample
_ (46") 10 YR 7/4 along with yellowish brown (10 YR 5/8) collected (MS/MSD) 8-10'
0
- 0
- 0
- End of Boring at 10 ft bgs
10
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S03-DP15

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 1635 END : 1715 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-4" topsoil 1700 Surface soil sample collected
(34" SM moist 10 YR 5/8 |4-34": silty sand (SM), yellowish brown (10 YR 5/8), moist, medium 0-0.5'
0 dense, fine to medium sand
0
5
5-10' 0 SM moist 10 YR 5/8 |0-35" same as above 1705 Subsurface soil sample
(35" collected 1710 (duplicate) 8-10'
0
0
End of Boring at 10 ft bgs
10

File:\\orion\proj\CLEANINBASES\WNY\CTO-58\Data Gaps Investigation\Soil Boring Logs\NRLCBD_SoilBoringLogs_and_MonitoringWellBoringLogs

Page 10 of 56




m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S04-DP07

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18 END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-5" topsoil Surface soil sample collected 0-
(48" CL moist 10 YR 7/6 |5-33" sandy clay (CL), yellow (10 YR 7/6), moist, dense, some fine to }0.5'
0 medium sand, medium plasticity
_ SC moist 10 YR 5/6 ]33-48" clayey sand (SC), yellow brown (10 YR 5/6), moist, medium
0 density, fine to medium sand
- 0
5__
5-10 0 SP moist 10 YR 5/6 ]0-35" poorly-graded sand (SP), yellow brown (10 YR 5/6), moist, Subsurface soil sample collected 8
_ (35" medium density, fine to medium sand, some silt 10’
0
- 0
10 End of Boring at 10 ft bgs
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chawm-

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S04-DP08

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18 END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil Surface soil sample collected 0-
(51" CL moist 10 YR 5/6 |12-27" sandy clay (CL), yellowish brown (10 YR 5/6), moist, medium ]0.5'
0 density, fine to medium sand
_ SP moist 10 YR 5/6 ]27-51" poorly graded sand (SP), yellowish brown (10 YR 5/6), moist,
0 medium dense to loose, fine to medium sand, trace silt
- 0
- 0
5__
5-10 0 SP moist 10 YR 7/4 ]0-42" same as above, very pale brown (10 YR 7/4) Subsurface soil sample collected 8
_ (42" 10'
0
- 0
- 0
- 0 End of Boring at 10 ft bgs
10
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S04-DP09

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 1615 END : 1635 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-10" topsoil 1630 Surface soil sample collected
(50" SM moist 10 YR 5/8 |10-50" silty sand (SM), yellowish brown (10 YR 5/8), moist, medium  }0-0.5'
0 dense, fine to medium sand
0
0
0
5
5-10' 0 SM moist 10 YR 5/8 |0-38" same as above, quartz lense at 13" 1635 Subsurface soil sample
(38" collected 8-10'
0
0
0
End of Boring at 10 ft bgs
10
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S04-DP10

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 1545 END : 1610 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-8" topsoil 1605 Surface soil sample collected
(28" SM moist 10 YR 2/2 |8-28" silty sand with gravel (SM), very dark brown (10 YR 2/2), moist, }0-0.5'
0 medium dense, fine to medium sand, some subangular gravel
0
5
5-10 0 SM moist 10 YR 6/8 ]0-38" silty sand (SM), brownish yellow (10 YR 6/8), moist, loose, fine ]|1610 Subsurface soil sample
(38" to medium sand collected 8-10'
0
0
0
10 End of Boring at 10 ft bgs
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S04-DP11
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START :4/5/18 END : 4/5/18 LOGGER : S Dronfield
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 1135 Surface soil sample collected
(41" CL moist 10 YR 4/3 |12-24" sandy clay (CL), brown (10 YR 4/3), moist, medium dense, low J0-0.5'
0 plasticity
_ SM moist 10 YR 5/6 ]24-41"silty sand (SM), yellow brown (10 YR 5/6), moist, medium
0 dense, fine to medium sand
- 0
5__
5-10' 0 SM moist 10 YR 5/6 |0-43" same as above 1140 Subsurface soil sample
_ (43") collected 8-10'
0
- 0
- 0
10 End of Boring at 10 ft bgs
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S04-DP12
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 4/5/18 END : 4/5/18 LOGGER : S Dronfield
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-7" topsoil 1110 Surface soil sample collected
(57" CL moist 10 YR 7/6 |7-57" sandy clay (CL), yellow (10 YR 7/6), moist, dense, some fine to |0-0.5'
0 medium sand, low plasticity
- 0
- 0
- 0
5__
5-10' 0 CL moist 10 YR 7/6 |0-7"same as above 1115 Subsurface soil sample
_ (41") SP moist 10 YR 5/6 |7-41" poorly graded sand (SP), yellow brown (10 YR 5/6), moist, collected 1120 (duplicate) 8-10'
0 loose, some silt, fine to medium sand
- 0
- 0
- End of Boring at 10 ft bgs
10
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S04-DP13

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18 END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-8" topsoil 1050 Surface soil sample collected
(56") CL moist 10 YR 5/6 |8-56" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, fine to 1055 (duplicate) 0-0.5'
0 medium sand, medium plasticity
0
0
0
5
5-10' 0 CL moist 10 YR 5/6 |0-5"same as above 1100 Subsurface soil sample
(43" SP moist 10 YR 5/6 |5-43" poorly graded sand (SP), yellow brown (10 YR 5/6), moist, collected 8-10'
0 loose, fine to medium sand
0
0
End of Boring at 10 ft bgs
10
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S04-DP14

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18 END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-10" topsoil Surface soil sample collected 0-
(49" CL moist 10 YR 5/6 |10-32" sandy clay (CL), yellowish brown (10 YR 5/6), moist, firm, 0.5'
0 some fine to medium sand, medium plasticity
SP dry 10 YR 5/6 |32-49" poorly graded sand (SP), yellowish brown (10 YR 5/6), dry,
0 loose, some silt, fine to medium sand, trace white gravel
0
0
5
5-10 0 SP dry 10 YR 5/6 ]0-48" same as above Subsurface soil sample collected 8
(48" 10'
0
0
0
End of Boring at 10 ft bgs
10
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S04-DP15
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 4/5/18 END : 4/5/18 LOGGER : S Dronfield
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-8" topsoil Surface soil sample collected 0-
(33" SP moist 10 YR 5/6 |8-33" poorly graded sand (SP), yellowish brown (10 YR 5/6), moist, 0.5'
0 loose, fine to medium sand, trace silt
- 0
5__
5-10 0 SP moist 10 YR 5/6 ]0-34" same as above Subsurface soil sample collected 8
_ (34" 10'
0
- 0
- End of Boring at 10 ft bgs
10
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m.
SM

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S04-DP16

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18 END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-9" topsoil Surface soil sample collected 0-
(18" SM moist 10 YR 3/3 |9-18" silty sand (SM), dark brown (10 YR 3/3), moist, medium density, J0.5'
0 fine to medium sand, trace gravels, becoming tan at bottom
5
5-10 0 SM moist 10 YR 3/3 ]0-1" same as above Subsurface soil sample collected 8
(12" GW very moist 10 YR 2/1 |1-6" silty gravel (GW), black (10 YR 2/1), very moist, loose, some fine |10'
sand, glass and other waste material fragments
SM moist 10 YR 3/3 ]6-12" same as 0-1", loose
10 End of Boring at 10 ft bgs
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S05-DPQ7

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18

END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-13" topsoil 1415 Surface soil sample collected
(56") CL moist 10 YR 5/6 |13-56" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, fine to J0-0.5'
0 medium sand, medium plasticity
0
0
0
5
5-10 0 CL moist 10 YR 5/6 ]0-56" same as above, low plasticity, more sand at the bottom 1420 Subsurface soil sample
(56") collected 8-10'
0
0
0
0 .
10 End of Boring at 10 ft bgs
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S05-DP08

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18

END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-14" topsoil (some sand) 1430 Surface soil sample collected
(31" CL moist 10 YR 5/6 |14-31"sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, some ]0-0.5'
0 fine to medium sand, medium plasticity
- 0
5__
5-10 0 CL moist 10 YR 5/6 ]0-56" same as above, low plasticity, more sand and silt at the bottom ]|1432 Subsurface soil sample
_ (56") collected 8-10'
0
- 0
- 0
- 0 End of Boring at 10 ft bgs
10
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S05-DP09
°

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START :4/5/18 END : 4/5/18 LOGGER : S Dronfield
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-5" topsoil 1457 Surface soil sample collected
(33" CL moist 10 YR 5/6 |5-33" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, fine to 0-0.5'
0 medium sand, medium plasticity
- 0
5_
5-10' 0 CL moist 10 YR 5/6 |0-26" same as above 1500 Subsurface soil sample
_ (26" collected 8-10'
0
- 0
- End of Boring at 10 ft bgs
10
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S05-DP10

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18 END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-6" topsoil 1517 Surface soil sample collected
(43" CL moist 10 YR 5/6 |6-43" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, fine to 0-0.5'
0 medium sand, medium plasticity
- 0
- 0
- 0
5__
5-10 0 GW moist 10 YR 2/1 ]0-6" gravel (GW), black (10 YR 2/1), moist, loose, fine to medium 1520 Subsurface soil sample
_ (16" sand, fine to medium subangular gravel, glass, other waste material |collected 8-10'
0 CL moist 10 YR 5/6 ]6-16" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, fine to
- medium sand, medium plasticity
- End of Boring at 10 ft bgs
10
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S05-DP11
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 4/5/18 END : 4/5/18 LOGGER : S Dronfield
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-11" topsoil 1508 Surface soil sample collected
(50" CL moist 10 YR 5/6 |11-50" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, fine to ]0-0.5'
0 medium sand, medium plasticity, lithe fragments
- 0
- 0
- 0
5__
5-10 0 CL moist 10 YR 5/6 ]0-57" same as above, more sand 1510 Subsurface soil sample
_ (57" collected 8-10'
0
- 0
- 0
- 0 End of Boring at 10 ft bgs
10
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S05-DP12
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 4/5/18 END : 4/5/18 LOGGER : S Dronfield
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-4" topsoil, concrete sublayer about 2" thick at 12-14" 1527 Surface soil sample collected
(50" CL moist 10 YR 5/6 |14-50" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, medium}0-0.5'
0 plasticity
- 0
- 0
- 0
5__
5-10' 0 CL moist 10 YR 5/6 |0-57" same as above 1530 Subsurface soil sample
_ (57" collected 1530 (duplicate) 8-10'
0
- 0
- 0
- 0 .
10 End of Boring at 10 ft bgs
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S05-DP13

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18

END : 4/5/18

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-9" topsoil 1445 Surface soil sample collected
(53" CL moist 10 YR 5/6 |9-53" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, some 1447 (duplicate) 0-0.5'
0 fine to medium sand, low plasticity
0
0
0
5
5-10' 0 CL moist 10 YR 5/6 |0-58" same as above, more sand at the bottom 1450 Subsurface soil sample
(58" collected 8-10'
0
0
0
0 End of Boring at 10 ft bgs
10
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S05-DP14
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 4/5/18 END : 4/5/18 LOGGER : S Dronfield
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-10" topsoil 1438 Surface soil sample collected
(29" CL moist 10 YR 5/6 |10-29" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, some ]0-0.5'
0 fine to medium sand, low plasticity
- 0
5__
5-10 0 CL moist 10 YR 5/6 ]0-57" same as above, more sand at the bottom 1440 Subsurface soil sample
_ (57" collected 8-10'
0
- 0
- 0
- 0 End of Boring at 10 ft bgs
10
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S05-DP15

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18

END : 4/5/18

LOGGER : S Dronfield

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-8" topsoil 1545 Surface soil sample collected
(38" CL moist 10 YR 5/6 |8-38" sandy clay (CL), yellow brown (10 YR 5/6), moist, firm, some (MS/MSD) 0-0.5'
0 fine to medium sand, low plasticity
- 0
- 0
5__
5-10' 0 CL moist 10 YR 5/6 |0-57" same as above, more sand at the bottom, trace gravel 1550 Subsurface soil sample
_ (57" throughout recovery interval collected 8-10'
0
- 0
- 0
- 0 .
10 End of Boring at 10 ft bgs
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PROJECT NUMBER
692409CH.SI.DR

Boring Number:

CBD-S05-DP16

chawm-

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 4/5/18

END : 4/5/18

LOGGER : J Clark

DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-8" topsoil 1355 Surface soil sample collected
(48" CL moist 10 YR 5/8 |8-48" sandy clay (CL), yellow brown (10 YR 5/8), moist, firm, no 0-0.5'
0 plasticity
- 0
- 0
5__
5-10 0 CL moist 10 YR 6/8 ]0-58" same as above, except brownish yellow (10 YR 6/8) and 1400 Subsurface soil sample
_ (58" medium plasticity collected 8-10'
0
- 0
- 0
- 0 .
10 End of Boring at 10 ft bgs
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PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S07-DP20

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 0830 END : 0900

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 0855 Surface soil sample collected
_ (46" SM moist 10 YR 5/6 |12-46" silty sand (SM), yellowish brown (10 YR 5/6), moist, medium  J0-0.5'
0 dense, fine to medium sand, color change at 24-30" to brown (10 YR
_ 4/3)
0
- 0 10 YR 4/3
_ 10 YR 5/6
5__
5-8 0 SM moist 10 YR 5/6 |0-36" same as above except color change at 6-12" to very pale brown J0900 Subsurface soil sample
_ (36") 10 YR 7/4 (10 YR 7/4) and some clay at bottom collected 5-8'
0 10 YR 5/6
- 0
End of Boring at 8 ft bgs
10
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PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S07-DP21

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 0905 END : 0935

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 0925 Surface soil sample collected
_ (38" SM moist 10 YR 4/6 |12-31" silty sand with gravel and some cobbles (SM), dark yellowish  |0930 (duplicate) 0-0.5'
0 brown (10 YR 4/6), moist, dense, fine to medium sand, subangular
_ gravel, some subangular cobbles
0 SC moist 10 YR 4/6 ]31-38" clayey sand (SC), dark yellowish brown (10 YR 4/6), moist,
_ dense, fine to medium sand
0
5__
5-8 0 SC moist 10 YR 4/6 |0-2" same as above 0935 Subsurface soil sample
_ (58") CL moist 10 YR 5/1 |2-58" sandy clay (CL), gray (10 YR 5/1), moist, firm, some fine to collected 5-8'
0 medium sand, extra recovery due to sloughing
- 0
- 0
- 0 End of Boring at 8 ft bgs
10
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PROJECT NUMBER
692409CH.SI.DR

Boring Number:

CBD-S07-DP22

chawm-

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 0940 END : 1010 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 1005 Surface soil sample collected
_ (36") SP moist 10 YR 6/8 |12-36" medium sand (SP), brownish yellow (10 YR 6/8), moist to wet ]0-0.5'
0 at 26", medium dense, medium sand
- 0
_ wet
5__
5-8 0 SP wet 10 YR 6/8 |0-21" same as above 1010 Subsurface soil sample
_ (30" CL wet 10 YR 6/8 ]21-30" sandy clay (CL), brownish yellow (10 YR 6/8), wet, soft, fine to Jcollected 5-8'
0 medium sand
- 0
- End of Boring at 8 ft bgs
10
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PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S07-DP23

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1015 END : 1040

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-4" topsoil 1025 Surface soil sample collected
(27" SP moist 10 YR 6/8 |4-27" medium sand with some subrounded gravel (SP), brownish 0-0.5'
0 yellow (10 YR 6/8), moist, dense, fine to medium sand, subrounded
gravel
0
5
5-8 0 SP moist 10 YR 6/8 |0-37" same as above, medium dense at bottom 1030 Subsurface soil sample
(377 collected (MS/MSD) 5-8'
0
0
0
10 End of Boring at 8 ft bgs
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S07-DP24

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1045 END: 1110

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 1105 Surface soil sample collected
(48" CL moist 10 YR 5/8 |12-40" sandy clay (CL), yellowish brown (10 YR 5/8), moist, firm , 0-0.5'
0 some fine to medium sand
SM moist 10 YR 5/8 ]40-48" silty sand (SM), yellowish brown (10 YR 5/8), moist, medium
0 dense, fine to medium sand
0
5
5-8 0 SM moist 10 YR 5/8 |0-24" same as above 1110 Subsurface soil sample
(24" collected 5-8'
0
10 End of Boring at 8 ft bgs
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PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S07-DP25

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1115 END : 1140

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-14" topsoil 1125 Surface soil sample collected
(36") SM moist 10 YR 5/8 |14-36" silty sand (SM), yellowish brown (10 YR 5/8), moist, medium  J0-0.5'
0 dense, fine to medium sand
0
5
5-8 0 SM moist 10 YR 5/8 |0-8" same as above, some orginial material at bottom 1130 Subsurface soil sample
(35") SM moist 10 YR 5/8 |8-35" same as above except color change to brownish yellow (10 YR |collected 1135 (duplicate) 5-8'
0 6/6)
10 YR 6/6
0
End of Boring at 8 ft bgs
10
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PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S07-DP26

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1145 END : 1200

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-7" topsoil 1155 Surface soil sample collected
(31" SM moist 10 YR 5/8 |7-31" silty sand (SM), yellowish brown (10 YR 5/8), moist, medium 0-0.5'
0 dense, fine to medium sand
0
5
5-8 0 SM moist 10 YR 5/8 |0-33" same as above 1200 Subsurface soil sample
(33" collected 5-8'
0
0
End of Boring at 8 ft bgs
10

File:\\orion\proj\CLEANINBASES\WNY\CTO-58\Data Gaps Investigation\Soil Boring Logs\NRLCBD_SoilBoringLogs_and_MonitoringWellBoringLogs

Page 37 of 56




m.
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PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S07-DP27

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1345 END : 1410

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-8" topsoil 1405 Surface soil sample collected
(32" SM moist 10 YR 6/6 |8-32" silty sand (SM), color change from brownish yellow (10 YR 6/6) ]0-0.5'
0 to dark yellowish brown (10 YR 3/4) at 16", moist, medium dense, fine
to medium sand
0 10 YR 3/4
5
5-8 0 SM moist 10 YR 3/4 |0-20" same as above 1410 Subsurface soil sample
(34" CL wet 10 YR 6/8 ]20"-34" sandy clay (CL), brownish yellow (10 YR 6/8), wet, firm to soft |collected (MS/MSD) 5-8'
0
0
0 End of Boring at 8 ft bgs
10
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PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S09-DP05

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 1115 END : 1150 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-0" asphalt and asphalt subbase 1145 Surface soil sample collected
(27" SM moist 10 YR 6/4 |0-27": silty sand (SM), light yellowish brown (10 YR 6/4), moist, (MS/MSD) 0-0.5'
0 medium dense, fine to medium sand
0
5
5-10 0 CL moist 10 YR 6/4 ]0-57" sandy clay (CL), light yellowish brown (10 YR 6/4) to yellowish |1150 Subsurface soil sample
(57" brown (10 YR 5/8), moist, firm to hard at bottom collected 8-10'
0
0
10 YR 5/8
0
0 .
10 End of Boring at 10 ft bgs
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PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S09-DP06

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 0815 END : 0915 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-8" topsoil and decomposed concrete 0855 Surface soil sample collected
(23" SM moist 10 YR 7/8 |8-23": silty sand (SM), yellow (10 YR 7/8), moist, medium dense, fine |0900 (duplicate) 0-0.5'
0 to medium sand
5
5-10 0 Cl wet 10 YR 7/8 ]0-52" sandy clay (CL), yellow (10 YR 7/8), wet, firm 0905 Subsurface soil sample
(52") collected 8-10'
0
0
0
0 End of Boring at 10 ft bgs
10
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PROJECT NUMBER

m 692409CH.SI.DR Boring Number: CBD-S09-DP07
@

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 0910 END : 0935 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-7" topsoil 0930 Surface soil sample collected
(40" SM moist 10 YR 5/8 |7-40": silty sand (SM), yellowish brown (10 YR 5/8) to yellowish brown J0-0.5'
0 (10 YR 5/4) at 24", moist, medium dense, fine to medium sand
- 0
_ 10 YR 5/4
0
5_
5-10' 0 SM moist 10 YR 5/4 |0-15" same as above 0935 Subsurface soil sample
_ (52" CL moist 10 YR 7/2 |15-52" sandy clay (CL), mix of light gray (10 YR 7/2) and brownish collected (MS/MSD) 8-10'
0 yellow (10 YR 5/8), moist, firm, wet at bottom
_ 10 YR 5/8
0
- 0
- 0 wet End of Boring at 10 ft bgs
10
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PROJECT NUMBER

mm 692409CH.SI.DR Boring Number: CBD-S09-DP08
°

SOIL BORING LOG

PROJECT : ESI at NRL-CBD LOCATION : Chesapeake Beach, MD
ELEVATION : DRILLING CONTRACTOR : Geologic Exploration
DRILLING METHOD AND EQUIPMENT USED : DPT
WATER LEVELS : START : 0940 END : 1005 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-12" topsoil 1000 Surface soil sample collected
(24" SM moist 10 YR 6/8 |12-24": silty sand (SM), brownish yellow (10 YR 6/8), moist, dense, 0-0.5'
0 fine to medium sand
5__
5-10' 0 SM moist 10 YR 6/8 |0-9" same as above except loose 1005 Subsurface soil sample
_ (50" CL moist 10 YR 6/8 ]9-50" sandy clay (CL), brownish yellow (10 YR 6/8), moist, firm collected 8-10'
0
- 0
- 0
- 0 .
10 End of Boring at 10 ft bgs

File:\\orion\proj\CLEANINBASES\WNY\CTO-58\Data Gaps Investigation\Soil Boring Logs\NRLCBD_SoilBoringLogs_and_MonitoringWellBoringLogs Page 42 of 56



PROJECT NUMBER
692409CH.SI.DR

Boring Number:

CBD-S09-DP0Q9

m.
SM

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 1010 END : 1035 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-10" topsoil 1030 Surface soil sample collected
(33" SM moist 10 YR 6/4 |10-33": silty sand (SM), light yellowish brown (10 YR 6/4), moist, 0-0.5'
0 dense, fine to medium sand
- 0
5_
5-10' 0 SM moist 10 YR 6/4 |0-5" same as above, some organic matter at bottom 1035 Subsurface soil sample
_ (57" CL moist 10 YR 6/4 |5-57" sandy clay (CL), light yellowish brown (10 YR 6/4), moist, firm, ]collected 8-10'
0 streaks of yellowish brown (10 YR 5/8)
- 0 10 YR 5/8
- 0
- 0 End of Boring at 10 ft bgs
10
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S09-DP10

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1040 END : 1115

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" 0 0-7" topsoil 1105 Surface soil sample collected
(25") SM moist 10 YR 6/4 |7-25": silty sand (SM), light yellowish brown (10 YR 6/4), moist, 0-0.5'
0 medium dense, fine to medium sand
0
5
5-10' 0 SM moist 10 YR 6/4 |0-15" same as above 1110 Subsurface soil sample
(52" CL moist 10 YR 6/4 ]15-52" sandy clay (CL), light yellowish brown (10 YR 6/4), moist, firm |collected 1115 (duplicate) 8-10'
0 to hard at bottom
0
0
0 End of Boring at 10 ft bgs
10
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S03-MW03

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1000 END : 1200

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5' 0-1" topsoil
_ (34" 0 SM moist 10 YR 7/8 [1-34"silty sand (SM), yellow (10 YR 7/8), moist, medium dense, some
fine to medium sand
_ 0
— 0
5__
5-10 SM moist 10 YR 7/8 ]0-41" same as above except trace clay at bottom
_ (41" 0
_ 0
_ 0
_ 0
10
10-15' SM moist 10 YR 7/8 |0-22" same as above
_ (29" 0 CL moist 10 YR 7/4 |22-29" sandy clay (CL), very pale brown (10 YR 7/4) with brown
mottling, moist, firm, low plasticity, fine to medium sand
_ 0
15
15-20' 0 CL moist 10 YR 7/4 |0-10" same as above
_ (18" CL moist gley 14/2 ]10-18" sandy clay (CL), greyish green (gley 1 4/2), moist, firm, low
0 plasticity, fine sand
20
20 - 25' 0 CL very moist gley 14/2 |0-38" same as above except 0-6" very moist, medium plasticity before
_ (38") becoming moist with low plasticity
0
- 0
_ moist
0
25
25 - 30' 0 CL wet gley 14/2 |0-57" same as above, wet from 0-18", medium plasticity from 0-18", 25' is top of water table
_ (57" saturated
0
N 0 moist
- 0
- 0
30
30-35' 0 CL wet gley 14/2 |0-57" same as above, wet from 0-20", medium plasticity from 0-20",
_ (57" saturated
0
N 0 moist
- 0
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chawm-

PROJECT NUMBER

692409CH.SI.DR Boring Number: CBD-S03-MW03

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 1000 END : 1200 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0
35
End of Boring at 35 ft bgs
_ Well Screened from 24 ft bgs to 34 ft bgs
40
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S04-MW02

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1355 END : 1525

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" Hand Augered (Topsoil)
_ (N/A)
5__
5-10 SM moist 10 YR 6/8 ]0-9" silty sand (SM), brownish yellow (10 YR 6/8), moist, medium
_ (9" 0 dense, fine to medium sand
10 __
10-15' SM moist 10 YR 6/8 ]0-21" same as above except gravelly landfill debris from 4"-6"
_ (21" 0
_ 0
15 __
15-20' 0 SM moist 10 YR 6/8 ]0-34" same as above except wet at 7" top of water table at 16 ft bgs
_ (34")
0
- 0
20
20 - 25' 0 SM moist 10 YR 6/8 |0-15" same as above except more clay
_ (37") CL moist gley 14/2 |15-37" sandy clay (CL), greyish green (gley 1 4/2), moist, firm, some
0 fine sand, low plasticity
- 0
- 0
25
25-30' 0 wet 0-44" slough, wet
_ (57") CL wet gley 14/2 ]44-57" same as above
0
- 0
- 0
- 0
30
30-35' 0 moist to wet 0-26" slough, moist to wet
_ (57" CL wet gley 14/2 126-57" same as above except medium plasticity and soft, some brown
0 mottling
- 0
- 0
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chawm-

PROJECT NUMBER

692409CH.SI.DR Boring Number: CBD-S04-MW02

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 1355 END : 1525 LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0
35
End of Boring at 35 ft bgs
_ Well Screened from 15 ft bgs to 25 ft bgs
40
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S04-MW03

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1540 END :

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" Hand Augered (Topsoil)
_ (N/A)
5__
5-10 SM moist 10 YR 6/8 ]0-30" silty sand (SM), brownish yellow (10 YR 6/8), moist, medium
_ (30") 0 dense, some fine to medium sand
_ 0
_ 0
10
10-15' SM moist 10 YR 6/8 |0-27" same as above
_ (27" 0
_ 0
_ 0
15
15-20' 0 SM moist 10 YR 6/8 |0-38" same as above
_ (38"
0
- 0
- 0
20
20 - 25' 0 SM moist 10 YR 6/8 |0-4" same as above
_ (4"
25
25-30' 0 SM moist to wet 10 YR 6/8 |0-32" same as above, except saturated at 16" and loose water table at 26.5 ft bgs
_ (57" SC wet gley 14/2 |32-57" clayey sand with silt (SC), grayish brown (gley 1 4/2), wet at
0 top to moist, firm, low plasticity, some fine sand
N 0 moist
- 0
- 0
30
30-35' 0 moist to wet 0-22" slough
_ (57" CL wet gley 14/2 |22-57" same as above except grading to sandy clay at bottom
0
- 0
- 0
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chawm-

PROJECT NUMBER

692409CH.SI.DR Boring Number: CBD-S04-MW03

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS : START : 1540 END : LOGGER : J Clark
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION OTHER COMMENTS
INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0
35
End of Boring at 35 ft bgs
_ Well Screened from 25 ft bgs to 35 ft bgs
40
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S05-MWO01

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 0815 END : 1000

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" Hand Augered (Topsoil)
_ (N/A)
5__
5-10 No Recovery
_ (0"
10
10-15' CL moist 10 YR 6/8 |0-17" sandy clay (CL), brownish yellow (10 YR 6/8), moist, firm,
_ (46" 0 medium plasticity, fine sand, some water at top
SM moist 10 YR 6/8 |17-46" silty sand (SM), brownish yellow (10 YR 6/8), moist, medium
— 0 dense, some fine to medium sand
_ 0
_ 0
15
15-20' 0 CL moist 10 YR 6/8 |0-43" same as 0-17" for (10-15)
_ (57" SM moist 10 YR 6/8 ]43-57" same as 17-46" for (10-15)
0
- 0
- 0
- 0
20
20 - 25' 0 0-18" same as 0-17" for (10-15)
_ (57") SP moist 10 YR 5/8 ]18-57"sand (SP), yellowish brom (10 YR 5/8), moist, medium dense,
0 some fine to medium sand
- 0
- 0
- 0
25
25-30' 0 0-19" slough
_ (50") SP moist 10 YR 5/8 ]19-50" same as above
0
- 0
- 0
- 0
30
30-35' 0 0-7" slough top of water table at 31 ft bgs
_ (57" SM wet 10 YR 5/8 |7-57" silty sand (SM), yellowish brown (10 YR 5/8), wet, low denisty,
0 some fine to medium sand
- 0
- 0
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S05-MWO01

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 0815 END : 1000

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UscCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0
35
35 -40' 0 0-7" slough
(57" sC wet gley 14/2 |7-57" clayey sand (SC), greenish grey (gley 1 4/2), saturated, low
0 density, some fine to medium sand, some clay
- 0
0 End of Boring at 40 ft bgs
- 0 Well Screened from 30 ft bgs to 40 ft bgs
40
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S05-MwW02

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1350 END : 1450

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
UsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" Hand Augered (Topsoil)
_ (N/A)
5__
5-10 No Recovery
_ (0"
10 __
10-15' CL moist 10 YR 6/8 |0-10" sandy clay (CL), brownish yellow (10 YR 6/8), moist, firm, some
_ (10" 0 fine to medium sand, low plasticity
15 __
15-20' 0 CL moist 10 YR 6/8 ]0-9" same as above except burned material at bottom
_ (32" SM moist 10 YR 6/8 ]9-32" silty sand (SM), brownish yellow (10 YR 6/8), moist, medium
0 dense, some fine to medium sand
- 0
20
20 - 25' 0 0-9" slough
_ (41" SM moist 10 YR 6/8 |9-41" same as above
0
- 0
- 0
25
25-30' 0 0-7" slough top of water table at 26 ft bgs
_ (52") SM wet 10 YR 6/8 ]7-52" same as above except wet
0
- 0
- 0
- 0
30
30-35' 0 SM wet 10 YR 6/8 |0-17" same as above
_ (57" SC wet gley 14/2 |17-57" clayey sand (SC), greenish grey (gley 1 4/2), wet, low density,
0 some fine to medium sand
- 0
- 0
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chawm-

PROJECT NUMBER

692409CH.SI.DR

Boring Number:

CBD-S05-MwW02

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :
DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1350 END : 1450

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USsCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0
35
35 -40' 0 0-57" same as above except soft at 30", wet at top, moist at bottom
(57" SC wet gley 14/2
0
- 0
_ ) End of Boring at 40 ft bgs
0 moist Well Screened from 25 ft bgs to 35 ft bgs
- 0
40
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m.
SM

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S05-MW03

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

DRILLING CONTRACTOR : Geologic Exploration

WATER LEVELS :

START : 1000 END : 1150

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS |PID(ppm) Moisture Munsell SOIL NAME, COLOR
USCs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0-5" Hand Augered (Topsoil)
_ (N/A)
5__
5-10' 0 CL moist 10 YR 7/8 |0-40" sandy clay (CL), yellow (10 YR 7/8), moist, firm, low plasticity,
_ (40" some fine to medium sand
0
- 0
- 0
10
10-15' CL moist 10 YR 7/8 |0-15" same as above
_ (50" 0 SM moist 10 YR 6/8 ]15-50" silty sand (SM), brownish yellow (10 YR 6/8), moist, medium
dense, some fine to medium sand
_ 0
_ 0
_ 0
15 __ 0
15-20' 0 0-15" slough
_ (48" SM moist 10 YR 6/8 |15-48" same as above
0
- 0
- 0
20
20 - 25' 0 0-5" slough
_ (43") SM moist 10 YR 6/8 ]5-43" same as above
0
- 0
- 0
25
25-30' 0 SM wet 10 YR 7/4 |0-55" same as above except very pale brown (10 YR 7/4) and wet at Jtop of water table at 28 ft bgs
- (55") 28"
0
- 0
- 0
- 0
30
30-35' 0 SC wet gley 14/2 |0-57" clayey sand (SC), greenish grey (gley 1 4/2), wet, low density,
_ (57" some fine to medium sand
0
- 0
- 0
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chawm-

PROJECT NUMBER

692409CH.SI.DR Boring Number:

CBD-S05-MW03

SOIL BORING LOG

PROJECT : ESI at NRL-CBD

LOCATION : Chesapeake Beach, MD

ELEVATION :

DRILLING CONTRACTOR : Geologic Exploration

DRILLING METHOD AND EQUIPMENT USED : DPT and HSA

WATER LEVELS :

START : 1000 END : 1150

LOGGER : J Clark

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

OTHER COMMENTS

INTERVAL (FT)
REC/BLOWS [PID(ppm) Moisture Munsell  |SOIL NAME, COLOR
uscs Content Code RELATIVE DENSITY
CODE OR CONSISTENCY, SOIL STRUCTURE,
MINERALOGY.
0
35
35-40' 0 SC wet gley 14/2 ]0-57" same as above except some shells
(41")
0
- 0
0 End of Boring at 40 ft bgs
- Well Screened from 25 ft bgs to 35 ft bgs
40
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Monitoring Well Construction Logs




PROJECT NUMBER

WELL NUMBER
CBD-SO3-MW03

SHEET 1 OF

chaw:

WELL COMPLETION DIAGRAM

PROJECT: NRL CBD ESI LOCATION : Site 3
DRILLING CONTRACTOR : Geologic Explorations
DRILLING METHOD AND EQUIPMENT U{HSA/DPT
WATER LEVELS : START : 4/9/2018 LOGGER : J. Clark
3— | 12
1 1- Ground elevation at well N/a
1 A L S | 2- Top of casing elevation N/a
3a
3- Wellhead protection cover type 3' x 4" Steel stick-up surface casing with locking cover
a) concrete pad dimensions 2'x 2
8 20'

T

4- Dia./type of well casing

5- Typel/slot size of screen

6- Type screen filter

a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used

Development method
Development time
Estimated purge volume

Comments

2.0-inch Schedule 40 PVC

10 ft screen, 0.1 slotted

#1 Silica Sand

5 bags

Bentonite pellets

1 bag

Bentonite Grout

Surge and purge

N/a

30 gallons total purged




PROJECT NUMBER WELL NUMBER
CBD-S04-MW02 SHEET 1 OF

OMM' WELL COMPLETION DIAGRAM

PROJECT: NRL CBD ESI LOCATION : Site 4

DRILLING CONTRACTOR : Geologic Explorations

DRILLING METHOD AND EQUIPMENT U{HSA/DPT

WATER LEVELS : START : 4/9/2018 LOGGER : J. Clark

1 1- Ground elevation at well N/a

4 2- Top of casing elevation N/a

3 =
/ 3- Wellhead protection cover type 3' x 4" Steel stick-up surface casing with locking cover
/ a) concrete pad dimensions 2'x2'
% I 11 I 4- Dia./type of well casing 2.0-inch Schedule 40 PVC
. //% 5- Type/slot size of screen 10 ft screen, 0.1 slotted
[25]
4— 6- Type screen filter #1 Silica Sand
A a) Quantity used 5 bags
7- Type of seal Bentonite pellets
a) Quantity used 1 bag
_— 5
8- Grout Bentonite Grout

a) Grout mix used

DZI L —— 6 Development method Surge and purge
Development time N/a
Estimated purge volume 5 gallons total purged
Comments

e




PROJECT NUMBER WELL NUMBER
CBD-S04-MW03 SHEET 1 OF

OMM‘ WELL COMPLETION DIAGRAM

PROJECT: NRL CBD ESI LOCATION : Site 4

DRILLING CONTRACTOR : Geologic Explorations

DRILLING METHOD AND EQUIPMENT U{HSA/DPT

WATER LEVELS : START : 4/9/2018 LOGGER : J. Clark

1 1- Ground elevation at well N/a

4 2- Top of casing elevation N/a

3a _
/ 3- Wellhead protection cover type 3' x 4" Steel stick-up surface casing with locking cover
/ a) concrete pad dimensions 2'x2'
8 % 19’
% I 21 I 4- Dia./type of well casing 2.0-inch Schedule 40 PVC
; //j 5- Type/slot size of screen 10 ft screen, 0.1 slotted
— v
[ ]
4— 6- Type screen filter #1 Silica Sand
) — a) Quantity used 5 bags
—— - Type of sea entonite pellets
7-T f seal B I
—— a) Quantity used 1 bag
—— _— 5
= 8- Grout Bentonite Grout
—— a) Grout mix used
| 1@ —— L— 6 Development method Surge and purge
—— Development time N/a
— | Estimated purge volume 10 gallons total purged
—— Comments




PROJECT NUMBER WELL NUMBER
CBD-SO5-MW01 SHEET 1 OF

OMM. WELL COMPLETION DIAGRAM

PROJECT: NRL CBD ESI LOCATION : Site 4

DRILLING CONTRACTOR : Geologic Explorations

DRILLING METHOD AND EQUIPMENT U{HSA/DPT

WATER LEVELS : START : 4/10/2018 LOGGER : J. Clark

1 1- Ground elevation at well N/a

4 2- Top of casing elevation N/a

3a _
/ 3- Wellhead protection cover type 3' x 4" Steel stick-up surface casing with locking cover
/ a) concrete pad dimensions 2'x2'
8 % 24
% I 26' I 4- Dia./type of well casing 2.0-inch Schedule 40 PVC
; //j 5- Type/slot size of screen 10 ft screen, 0.1 slotted
— v
[ ]
4— 6- Type screen filter #1 Silica Sand
) — a) Quantity used 5 bags
—— 7- Type of seal Bentonite pellets
—— a) Quantity used 1 bag
—— _— 5
= 8- Grout Bentonite Grout
—— a) Grout mix used
| 1@ —— L— 6 Development method Surge and purge
—— Development time N/a
— | Estimated purge volume 8 gallons total purged
—— Comments




PROJECT NUMBER WELL NUMBER
CBD-SO5-MW02 SHEET 1 OF

OMM' WELL COMPLETION DIAGRAM

PROJECT: NRL CBD ESI LOCATION : Site 4

DRILLING CONTRACTOR : Geologic Explorations

DRILLING METHOD AND EQUIPMENT U{HSA/DPT

WATER LEVELS : START : 4/10/2018 LOGGER : J. Clark

1 1- Ground elevation at well N/a

4 2- Top of casing elevation N/a

3a _
/ 3- Wellhead protection cover type 3' x 4" Steel stick-up surface casing with locking cover
/ a) concrete pad dimensions 2'x2'
8 % 19’
% I 21 I 4- Dia./type of well casing 2.0-inch Schedule 40 PVC
; //j 5- Type/slot size of screen 10 ft screen, 0.1 slotted
— v
[ ]
4— 6- Type screen filter #1 Silica Sand
) — a) Quantity used 5 bags
—— - Type of sea entonite pellets
7-T f seal B I
—— a) Quantity used 1 bag
—— _— 5
= 8- Grout Bentonite Grout
—— a) Grout mix used
| 1@ —— L— 6 Development method Surge and purge
—— Development time N/a
— | Estimated purge volume 25 gallons total purged
—— Comments




PROJECT NUMBER WELL NUMBER
CBD-SO5-MWO03 SHEET 1 OF

OMM' WELL COMPLETION DIAGRAM

PROJECT: NRL CBD ESI LOCATION : Site 4

DRILLING CONTRACTOR : Geologic Explorations

DRILLING METHOD AND EQUIPMENT U{HSA/DPT

WATER LEVELS : START : 4/10/2018 LOGGER : J. Clark

1 1- Ground elevation at well N/a

4 2- Top of casing elevation N/a

3a _
/ 3- Wellhead protection cover type 3' x 4" Steel stick-up surface casing with locking cover
/ a) concrete pad dimensions 2'x2'
8 % 20"
% I 22' I 4- Dia./type of well casing 2.0-inch Schedule 40 PVC
; //j 5- Type/slot size of screen 10 ft screen, 0.1 slotted
— v
[ ]
4— 6- Type screen filter #1 Silica Sand
) — a) Quantity used 5 bags
—— - Type of sea entonite pellets
7-T f seal B I
—— a) Quantity used 1 bag
—— _— 5
= 8- Grout Bentonite Grout
—— a) Grout mix used
| 1@ —— L— 6 Development method Surge and purge
—— Development time N/a
— | Estimated purge volume 30 gallons total purged
—— Comments




Appendix C
Monitoring Well Development Logs and
Groundwater Purge Logs



Low Flow Groundwater Purging and Sampling Datasheet

Date: j/]Z/ZOI 5 StatTime: /07 ¢ Finish Time: V1os™  WellID: S0 £ -~ #MMLup 3
Field Team: = / Site:” § < &
Weather/Temp: Initial DTW (ft btoc): ZO. S<°
Well Condition: PID (well Casing): PID (82):
Pamp Type (if applicable): Purge Method:

Partable Pump Depth: Purge Rate";

- Field Parameters (coiect in 3 minute intervais)
urgeval. | Temp - Sp. Cond. | 1U 00 URP_[Note color, odor, sheen,
Time oTW? (mL) ("C) pH {uSicm) |  (NTU) (mglL) (mv) particulate, etc.

M Begin Pumping Well G
(o220 ENCREXL 145 | zloee | o gof '3z

lo 35 (byF 1€ 33 |01 [~tove ot [(YE

010 lbas .49 lozq] 5000 |2 39 [1ug

04 < 16.93 1< ¢) |0.153]| 718w | 9.3F | 143
J_Qép £33 |5 ¢c6 |216% [>0oo| h. ze] 157

os® |weall qad | Fry
J:b_grpf ﬂ&" (.74 1592 lo. 35 |woe 11457 | 13y

0S5 7 boell  ayksod y '

[ 02 ¢ 17247 |54k [o.va% [>eco 12y | 6c , Z}

el Q“&‘dgsgl LY Me
S‘g:'f::f" : : 0duits | x3% [SONDN soamgr | 2t0ny :

target purge rate s 0.1 - 0.5 Limin (0.03 - 0.13 galimn) 2DTW: depth to water measured from top of casing; tolal drawdown should not exceed 0.33 &
* stabjlization achieved once field paramelers stabilize for 3 successive readings

Sample ID: Sample Time:

Field Filtered? (Y /N) If yes, for which analysis: Sampling Water Level:

Analyses: 82608, 8260BSIM, 300, 314, 350.1, 376.2, 504.1, 1625C, 180.1, 6860, 2540C, 25108, 23208, 60108, 6020, 7470A, 80158,
{Circle) B081A, 8082, B141A, 8151A, 8270C, 8270CSIM, 8290, 8315A, 8321A, 90408, 3040C, 9050, 9060, 3500Fe-D, RSK-175
QC SAMPLE (circle ): FD MSMSD  EQBlank  Split

QCID: QC Sample Time:

QC analysis different from sample analysis? (Y/N) If yes, specify:

Decon: (YIN) PID Meter ID:

Alconox; (YIN) DIRinse: (Y/N) WL Indicatar ID:

Total Purge Volume (GAL);

WQ Meter Type and ID:

Comments:




Low Flow Groundwater Purging and Sampling Datasheet
/??-/ZD (5 StatTime: _[t (o FinsnTime: 145 4S~ WellID:

Date: Sod - Mol
Field Team: ' Site: =, e &
Weather/Temp: Initial DTW (ftbtoc): 4 -s<¢
Well Condition: PID (well Casing): PID (82):
F‘ump Type (if applicable): Purge Method:
Portable Pump Depth: Purge Rate":
. Field Parameters (colectin 3 minuta intervais)
Geva | Temp Sp. Cand. | Tarbidly |00 | ORP—[No& clor, dar, Shgen,
Time DTW? (mL) (°C) pH (uSlcm) | (NTU) (mglL) {mV) particulate, elc.
s Begin Pumping Well i ,
2o 1413 | 5. 36 | 0 0as |21ece s /Y |
W79 we | wiaed | Hfay
W30 | gl loyged | 7y
{54 W#}A'ﬂj ¢ dpeWorye
T : 1. S0 |5-9% |p.v00 [2©°0 5o |33
1Yt id.04 |7 [_*;___Tq_cﬁj 199 {u.qZ 11 ¥ /’2‘“\)
Kk o dey - | Qr:ﬁ D -
R (2l P-WJJ { 2 vl o= C W Ky
ot : 2 o | zotuns | x3n |STONTUOT L4, +{omv s
Ciiteria® £10% ot

target purge rata s 0.1- 0.5 Limin (0.03 - 0.3 galémin) 2DTW: depth o water measured from top of casing; total drawdown should not exceed 0.33
*stabilization achieved once field parameters stabilize for 3 successive raadings

Sample ID: Sample Time:

Field Filtered? (Y /N ) If yes, for which analysis: Sampling Water Level:

Analyses: 82608, 8260BSIM, 300, 314, 350.1, 376.2, 504.1, 1625C, 180.1, 6860, 2540C, 25108, 23208, 60108, 6020, 7470A, 80158,
(Circle) ~ 8081A, 8082, 8141A, 8151A, 8270C, 8270CSIM, 8290, 8315A, 8321A, 90408, 5040C, 9050, 9060, 3500Fe-D, RSK-175
QC SAMPLE (circle ): FD  MSMSD EQBlank  Split

QCID: QC Sample Time:

QC analysis different from sample anaiysis? (Y/N) If yes, specify:

Decon: (YIN) PID Meter ID:

Alconox:  (Y/N)  DIRinse: (Y/N) WL Indicator ID:

Total Purge Volume (GAL): WQ Meter Type and ID:

Comments:




Low Flow Groundwater Purging and Sampling Datasheet

Date: ci//L/‘lolﬂ Start Time: /2.85”_ Finish Time: | ;il Well ID: so%—41<0073
Field Team: " ' Site: = H
Weather/Temp: Initial DTW (ft btoc): Z<.c3 '
Well Condition: PID (well Casing): PID (B2):
Pump Type (if applicable): Purge Method:
Portable Pump Depth: Purge Rate":
_ Field Parameters (colectin 3 minuts inervals)
Furge Temp Sp. Cond. | Turbidny [0[8] ORP—_[Note color, odor, sheen,
Time pTw? | (my) 0) pH | wsem) | oNTO) | mgn) | () particulats, efc.
130 Begin Pumping Well Y it e
{30 & 11.6b |6.-sg losts|gdq | 95| 26
139 el Sdgot My [ lave G- it ) Gorqe
13v5 1922 1200 Jezig]eFs | 'vio] sk
VoV Y | puged| Jdrv
225l 7 7 1.5 |6 %< 0157 livon |4.03 |lug
1513 [8.9¢ 16-97 | g.231| 36¥ [r0.35|' S|
1 231 | grudld.,. =
33| ulo ) Dol (1 esr
| s 132 ' 13.33|4.$% logz6 |315 o t¥] (] B el
) _ __ —
Stgb'n-:::?“ - - +0.1 units +3% s TE)T: M x03mg | =tomv
Ttargel purge rate s 0.1 - 0.5 Umin (0.0 -0.13 galimin) 2TW- depth to waler measured from Lop of casing; total drawdown should not exceed 0.33 R
4 stabilization achieved onca field parameters stabilize for 3 successiva readings
Sample ID: Sample Time:
Sampling Water Level;

Field Filtered? (Y /N ) If yes, for which analysis:
82608, 8260BSIM, 300, 314, 350.1, 376.2, 504.1, 1625C, 180.1, 6860, 2540C, 25108, 23208, 60108, 6020, 7470A, 80158,

Analyses:

(Circle) 80814, 8082, 8141A, 81514, 8270C, B270CSIM, 8280, 83154, B321A, 90408, 9040C, 9050, 8060, 3500Fe-D, RSK-175
QC SAMPLE (circle ). FO MSMSD  EQBlank  Split

QCID: QC Sample Time:

QC analysis different from sample analysis? (Y /N) If yes, specify:

Decon: (YIN) PiD Meter ID:

Alconox:  (Y/N) DIRinse: (Y/N) WL Indicator ID:

Total Purge Volume (GAL):

Comments:

WQ Meter Type and ID:




Low Flow Groundwater Purging and Sampling Datasheet
Start Time: | %1 O Finish Time: | ¥ 0F— Well ID: SoS - 4O |

P ‘/ﬁ/ w9

Dale: !
Field Team: \ Site: 2 ta =«
Weather/Temp: Initial DTW {ftbtoc): 2<¢ <o
Well Condition: PID (well Casing): PID (pz):
Pump Type (if applicable): Purge Method:
Partable Pump Depth: Purge Rate":
. Field Parameters (coflect in 3 minuts intervals
urge Temp Sp. Cond. | [0[8) ORF @ color, odar, sheen,
Time _ DTW? (mL) (°C) pH (uSicm) | ~ (NTU) (mgll) (mV) particulate, efc. -
i z,ii Begin Pumping Well ek :
\ 5 I#s( | Zoglo.e8olscy (1126 [1L7
[25b | well pheged dy
1565~ ¥ \F. 01 | 2es |oska (624 |40z | 212
1556 el BN A4
\Hog 0.3 12.94 loggz | lio |y | 234
L nd [Wedl  Pevel opled C—!é:ﬁé )
| 1 —
Rl - - - + 0.1 units +3% 3 1:1?;:&' +0.3 mg/l * 10mv -

Sample ID:

Field Filtered? (Y/N) If yes, for which analysis:

Criteria®
target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 galimin)

_ 2 DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 R
* stabilization achieved oncs field parameters stabilize for 3 successive readings

Sample Time:
Sampling Water Level:

Analyses:  8260B, 8260BSIM, 300, 314, 350.1, 376.2, 504.1, 1625C, 180.1, 6860, 2540C, 25108, 23208, 60108, 6020, 7470A, 80158,
(Circle) B8081A, 8082, 8141A, 8151A, 8270C, 8270CSIM, 8290, 8315A, 8321A, 90408, 9040C, 9050, 9060, 3500Fe-D, RSK-175
QC SAMPLE (circle ): FO MSMSD  EQBlank  Split

QcCID: QC Sample Time:

QC analysis different from sample analysis? (Y/N) If yes, specify:

Decon: (YIN) PID Meter ID:

Alconox:  (Y/N) DIRinse: (Y/N) WL Indicator ID:

Totaf Purge Volume (GAL):

Comments:

WQ Meter Type and ID:




Low Flow Groundwater Purging and Sampling Datasheet

Date: ‘-//(7, /20:9 Starinme:[‘_f[Q Finish Time: [ 75~ Well ID: $S0S - MLdOZ
/

Field Team: ' Site: £} <
Weather/Temp: Initial DTW (ft btoc): 74+ o’
Well Condition: PID (well Casing); PID (82):
Pamp Type (i applicable): Purge Method:
Portable Pump Depth: Purge Rate":
Field Parameters (colectin 3 minuts intervas) -
urgevol. | 1emp Sp. Cond. | [34) URF [Note color, odor, sheen, |
Time DTW? (mL)- 5] s=2(°C) pH (uSlem} | (NTU) (mgfl.) {mV) particulate, etc.
141 5' Begin Pumping Well :
1410 6.9l |2 5533|122 |12.12] 23¢9
Ju1% (.o | 2.9 |p %0 .0 | y2.45 208
1416 b.g2[$03 [0-453] ¢p. 3] gy ! %6 -
Mz 3| o Jelop A Mleer D
- LY I—
s‘:':zz:f" : : - | eotuis | e (SUND soamgr | 2fonv :
" target purge rals is 0.1 - 0.5 Limin (0.03 - 0.13 galimin} 2DTW: depth to waler measured from top of casing; total drawdown should not exceed 0.33 R
* stabifization achieved once field parameters stabilize for 3 successiva readings
Sample ID: Sample Time:
Field Filtered? (Y /N ) If yes, for which analysis: Sampling Water Level:

Analyses: 82608, 8260BSIM, 300, 314, 350.1, 376.2, 504.1, 1625C, 180.1, 6860, 2540C, 25108, 23208, 60108, 6020, 7470A, 80158,
(Circle) 80814, 8082, 8141A, 81514, 8270C, 8270CSIM, 8290, 8315A, B321A, 90408, 9040C, 9050, 9060, 3500Fe-D, RSK-175

QC SAMPLE (circle ). FD MSMSD  EQBlank  Split

QcCID: QC Sample Time:
QC analysis different from sample analysis? (Y /N) If yes, specify:

Decon: (YIN) PID Meter ID:

Alconox:  (Y/N)  DIRinse: (Y/N) WL Indicator ID:

Total Purge Volume (GAL): WQ Meter Type and ID:

Comments:




Low Flow Groundwater Purging and Sampling Datasheet

</, 1/7"‘%

Date: Start Time: | Finish Time: [H‘_.t é WellID: <o MDD
Field Team: ' 1 Site:  s.de <
Weather/Temp: Initial DTW (ft btec): _ 27,547 !
Well Condition: PID (well Casing): PID (B2):
Pump Type (if applicable): Purge Method:
Portable Pump Depth: Purge Rate':
Field Parameters (coflectin 3 minute intervals
Purge Vol. | lemp Sp. Cond. | Turbriy [3[8] ORP__ [Mote colar, odor, sheen, |
Time DTW? (mL) (°C) pH (uSiem) | (NTU) (mgh) (mV) particulate, etc.
| Begin Pumping Well
TS 6.2 433 |p.243z|%x2 [\3.18[153
Uy O 156F %14 lozzaligF [ e [1b66
144 S _ N2 lol€oo o351 92012 5F |16y
Li4Y g el | Reved [gped Cl@
S‘ZE?:::?“ - +0units | 3% Slom"' ol £03mgL [ +10mV -

target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 galimin)
* stabilization achieved once field paramelers stabilize for 3 successive readings

2DTW: depth to water measured from lop of casing, total drawdown should not exceed 0 33

Sample Time:
Sampling Water Level:

QC Sample Time:

Sample ID:

Field Filtered? (Y /N) If yes, for which analysis:

Analyses: 82608, 8260BSIM, 300, 314, 350.1, 376.2, 504.1, 1625C, 180.1, 6860, 2540C, 25108, 23208, 60108, 6020, 7470A, 80158,
(Circle) 8081A, 8082, 8141A, 8151A, 8270C, 8270CSIM, 8290, 83154, 83214, 90408, 9040C, 9050, 9060, 3500Fe-D, RSK-175
QC SAMPLE (circle ). FD  MS/MSD EQBlank  Split

QCID:

QC analysis different from sample analysis? (Y /N) If yes, specify:

Decon: (YIN) PID Meter ID:

Alconox. (Y/N) DIRinse: (Y/N}) WL Indicator ID:

Tolal Purge Volume (GAL):

Comments:

WQ Meter Type and ID:




Groundwater Purging Logs



3 Ltlles

5 ; PROIECT MIUMBER YL NUMBER
@ CH2MVIHILL D )2 M \.\JU-’- SHEET 1 OF 1
_—_— ) _ ' GROUNDWATER SAMPLING DATA SHEET 2 _
PROJECT: I\]ﬁ,_ C QU DA o | 06 /1%
LOCATION: S%i 94 WEATHER:

F
PUMP TYPE (circle ane): PERISTALTIC SUBMERSIBLE OTHER: FIELD TEAM: \ 0(\
PURGING/SAMPLING METHOD {circle one): LOW-FLOW VOLUMETRIC % ’ Ov'cm-(fi ¢

TOTAL DEPTH OF WELL: (FT8TOC) START TIME_ 045
INITIAL DEPTH OF WATER [ ( E (FT8TOC) | 4” DIAMETER = 0 653 GAL/FT | END TIME
WATER COLUMN (F7) WATER QUALITY INSTRUMENT MANUFACTURER & MODEL:
INSIDE DIAMETER OF WELL: (IN) WATER QUALITY INSTRUMENT SERIAL #:
WELL VOLUME {GAL) TURBIDITY METER MANUFACTURER & MODEL:
TURBIDITY METER SERIAL #
TOTAL PURGE VOLUME: lD (GAL) WATER LEVEL INDICATOR SERIAL #-
WATER QUALITY PARAMETERS
Depth to Specific g Cummulative
Time Water Lo pH Conductivity CRP Temp Sallnity Turbidity Flow Rate Velume Purged
ft mg/L SU mS/cm my *C NTU mb/min gal
Stability - +0.10 mg/L : p— ' T -
it <05 ft or 10% of '+] 0.15U £3% | 210mv \ +/-10°C : - 4 10% 100-500 mi/min -
250 (o) |2 24 |56 [000 1w [\EAG A7 [<200L
%5 11147 |9.00 (477100F | 2%¢ [1G48 [ NiTp]

go0 1256 7720 | 4% Olﬂ 207}
dch 70705 (475 005310
q
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SAMPLE INFORMATION

Dilution: Sodium Persulfate Reading:

NOTES:




@ CH2Z2NMIHILL
-

~ |PROJECT NUMBER —
G929 FT. £S

WELL NUMBER

(2D -S03-M o)

SHEET 1  OF 1
GROUNDWATER SAMPLING DATA SHEET

PROIECT: A)p e CBD Eacparaied ST DATE: O/ 25|
JLoCATION: V@b, () —quqm Bencl, D WEATHER: K6 \ny £ OURCagl

IPume TYPE (circle ane): PERISTALTIC ' SUBMERSIBLE OTHER: \I[FIELD TEAM:

PURGING/SAMPLING METHOD (circle one): LOW-FLOW VOLUMETRIC £ CGarvrioe

TOTAL DEFTH OF WELL: _ o¥h+ 23 (FFBTOC) STARTTIME: _ 0D 1
INITIAL DEPTH OF WATER: a |- i’i {FT BTOC) | 4" DIAMETER = 0.653 GAL/FT j END TIME

WATER COLUMN: (g0 2 3 IFT) WATER QUALITY INSTRUMENT MANUFACTURER & MODEL H?v_:wiqﬂlhqu
INSIDE DIAMETER OF WELL: 2k {iNy WATER QUALITY INSTRUMENT seriaL #: | © DG
welLvolume: [+ O3 (gay) TURBIGITY METER MANUFACTURER & MODEL:
TURBIDITY METER SERIAL#:
TOTAL PURGEVOLUME. 3+ & (GAL) WATER LEVEL INDICATOR SERIAL #: ("~ |3 200H  Heron
: _ WATER QUALITY PARAMETERS ;
Time D::::::n Do pH Coi’:i:ccl:::iw ORP Temp Salinity Turbidity Flow Rate Vg::‘:ﬂ':u‘:zf_}:: d
ft mg/L U mS/cm mv o NTU ml/min gl

;;::1‘:1 <05 ft *:rig::;" #-01su | 3% +10mV +/-1.0°C - 410%  |100-500 ml/min -~
2o 13363 19821673 |0349 | (5 |13HO | 0-3 X100 | [Badme| O]
0D | ARG5S | .05 | (095 D342 ] 18 13532 0.0 Proze | /26mtkm] O- 20
Ho 1P219 1 079 | 910341 151 [ 1333 [1.90 |[>weo | leomiw] 0%
cofs 12221 1099 109103321151 | 1373 |baa [yoo |7 Lo
020 12435 1096 Le9¢ 10.3357| )5y 1407 | 040 |72t | 050
OS5 [ 2421 p I 1ozl 03391 yae, 11399 (a0 [HE3 |- 0:@D
Cjac | A5.0| | O] | (oG5 341 " | j55 | (3.94 16an [ v Vi 2e)
09051560 | D91 ldF| 0.346 | |4a | 1413 A 20 |52 | " VEZS)
GcAlo |QG-o) 000 |{pTF A h:3s0 | {io MO0 020 | WHH " 090
s | 0o | 7HOHE | D1 )41l [ 03 [ 7262 " /00
0920 [Ayg |00 62 (034|656 | j4#oq [0e 7551 7 |juo
092 1oty | 000 [ Fof 0344 | 3G | Mol 10,20 | G5 | /.28
0927t (asld . paaeod A A 2B oS A 00 (e dherdy,

bk (o {lead-gl | s Y E
Retuinbd Gllowing, webl (7375 @ 30T I colkct

SAMPLE WEoRMATION CBD 503 - BB (oS 09175

Dilution

Sodiwum Persulfate Reading

LY

o ?umo Rk at 2F, [en n\maui dry_af 29/@, 0921, kod-pped |
\(‘MMALO \(-Jf\im colleres

LU -5a.




PROJECT NUMBER WELL NUMBER

@ CH2ZIVIHILL 6124 (04. F_j_:\:g $9% -MLI O3 SHEET 1 OF 1
- : GROUNDWATER SAMPLING DATA SHEET
PROJECT: 5 ad AL C\ O[> DATE: o}/ ¢ /1]
1 ILDCAWN: ﬁhﬁ%!!{ﬁ . Brgh, MT> WEATHER: ¢ {¢a schor '
) PUMP TYPE (circle orle); PERISTALTIC g SUBMERSIBLE ;‘>> OTHER: FIELD TEAM: T Lolecl, € Pranfie
[PURGING/SAMPLING METHOD (clrcle one): LOW-FLOW _~ VOLUMETRIC = Lrteo
TOTAL DEPTH OF WELL [FTBTOC) STARTTIME. 02 o5
NITIAL DEPTH OF WATER. Z.6). & (FT BTOC) | 4" DIAMETER = 0.653 GALFT | enoTive [OS ©
WATER COLUMN: (FT} WATER QUALITY INSTRUMENT MANUFACTURER & MODEL.
NS'DE DIAMETER OF WELL [N} WATER QUALITY INSTRUMENT SERIAL #-
WELL VOLUME [GAL) TURBIDITY METER MANLFACTURER & MODEL.
TURBIDITY METER SERIAL #-
TOTAL PURGE VOLUME 5 {GAL) WATER LEVEL INDICATOR SERIAL #:
WATER QUALITY PARAMETERS ]
o Da',’;tha:" 0o pH cﬂ:‘:lzcc'::m oRP Temp Safnity | Turbidiy | Flow Rate Vi:';‘:ﬂ':‘::‘:: :
i3 mg/L sU mS/cm my C NTU mL/min gal
;::m: <05h *:;;g;’:f' +/-0.150 +3% +10mv +-10°C = +10%  100-500 mi/min -
240 |2V 95 gE |EAF 0 \31 [ (4 (6.0 |— [45% (2o [
gts” |2heg |1 c@] Yyy|6-t33| (77 |159O 65| teo )

450 |2l |p o5 T y-H0.1361290 [t o9 | — |Uzy | roo f

$5s \-3g |0-00 U-H o \%6][ 223 | (c.9 | — 304 | oo |

900 [1l.491 | 0-00 [UY [p3e | 205 [16.29 | — [189 | oo /

) e 2145 | 2-QO[U 5 |p3k 205 [(f-309 ] — [5)1.3 |ioo /
/ e |2t 10-d0ld. 3o 3k 205 1.t | — |3 .| oo /
415 |21 -1#lo 0O [y . Polong bi 704 (619 | — [«6.2| too | |

.- 120 1143 2.09 |U.65 [0.(%6 |20% [[{-28 | — [36.0 10O [ |
415 |z1 42 |0 -00ueq 0. GHz0y (1639 | — |20 2 [100 ’I

922 B2 (& p. wolu 6o VSt -[(6 -5 H - 22.0 (v¥
935 1t 120.00|4.6410.1%6 [106 [6 Y| —1 i1 1 0/~
4H@ 122.1) 0. 00 koG 16.V56 1202 (L .25 — [O0.O|ltou
945 1z 2| p-09 [ty [0 3F 103 659 | — | (0.9 (00
450 1218 | 99914457 2. 13HZeoA [ 1. {E] — (7.6 |90 [T
5% | snmpl] collatool 3 aal

SAMPLE INFORMATION

Dilution Sodium Persulfate Reading

INOTES.




. [PROJECT NUMBER WELL NUME
@ CH2NMIHILL g %Lf Mwl SHEET 1 oF
— .

GROUNDWATER SAMPLING DATA SHEET

more B u—g,u ' DaTe: 5/'5/{5{

Locamion:  N® -{— 2 WEATHER:

PUMP TYPE [circle ong): PERISTALTIC SUBMERSIBLE OTHER: FIELD O C ( d
{PURGING/SAMPLING METHOD {circle one): LOW-FLOW VOLUMETRIC {Ch -Qa

TOTAL DEPTH DF WELL: {FT 8T0C) START TIME l 15
INITIAL DEPTH OF WATER: I i SS {FT 8TOC) { 4"DIAMETER =0.653GAL/FT |

END TIME
WATER COLUMN: (FT) WATER QUALITY INSTRUMENT MANUFACTURER & MODEL
INSIDE DIAMETER OF WELL: [iN) WATER QUALITY INSTRUMENT SERIAL #:
WELL VOLUME: {GAL) TURBIDITY METER MANUFACTURER & MODEL
TURBIOITY METER SERIAL 4.
TOTAL PURGE VOLUME: ’2 [GAL) WATER LEVEL INDICATOR SERIAL #-
WATER QUALITY. PARAMETERS
Depthto Specific : ’ Cummulative
D ] E
Time Waikr [s] pH Conductivity ORP Temp SaFnity Turbidity Flow Rate Volume Purged
ft mg/L sU mS/cm my C NTU ml/min __ g
Stability 030 mgl = : ;
Criterion: | . <05ft o 10% of +/-0.15U +3% +10mV +/-1.0°C 1 10% 100-500 ml/min

F20 1291 |46 [0.066 258 [7%3 ] SWD. O k2o

200
205 [ |\ 253 146/ 8.%%%_3%‘4 AL g i

1210 2.1 1406
%

, 714
YIS <4 Gl 1 OH237F [F1177 )
201 U 13,0 (' 9% 1% (20

4
4 (2 %
[

) g
230 1AAE 123 W) O &7 <49 \
% L b3 10 ggg 291 [19.6% 360 [\ [Sea)

I [ el Sl VARS Z
ec e ~OWOl1 65 (8w
C Y.)-'SO ~GUWol~0StHY ~MS/sD

SAMPLE INFORMATION

Dilutien. Sodium Persulfate Reading.

NOTES:




[PROIECT NUMBER

= WELL NUMBER
0 CH2IVIHILL {042+ O9. L (S CRAD-S0if~ MW O | sweer 1 or 1
g GROUNDWATER SAMPLING DATA SHEET
PROJECT: .NRL‘Q%DEmM SE DATE OS[63r g
LOCATION:  WRL-CAD ~ WEATHER: /(o § ~ 9 O°F~
PUMP TYPE (circle one): PERISTALTIC SUBMERSIBLE OTHER. FIELD TEAM:
puasma/s::wune m:mou {circle ane): __%F% VOLUMETRIC T? C\_va Lo
TOTALDEPTHOF WeLL LD 5 (FTBTOC) START TME Q501 300
INmaL DEPTH oF waTer ). G Z (FTatoc) [ 4 DIAMETER - 0653 GAL/FT | END TIME l%ij
WATERCOLUMN @« 5D (1) WATER QUALITY INSTRUMENT MANUFACTURER & MODEL  HDv floa (4“5 D
INSIDE DIAMETER OF WELL 2. ) WATER QUALITY INSTRUMENT SeRiaL #: _ I 269 2
WELLVOLUME |+ 3P (GA) TURBIDITY METER MANUFACTURER & MODEL:  =——
TURBIDITY METER SERIAL #° e
TOTAL PURGE VOLUME 5-50 {GAL) WATER LEVEL INDICATOR SERIAL#- (O~ | ©
WATER QUALITY PARAMETERS
S D:v"::‘e:" 0o pH Ca:::::::lw oRP Temp Saliity | Turbidity | Flow Rate Vm’:";ﬁ::: A
ft mg/L SU msfem my *C NTU mi/min gal
Csr::::znv: <05h *:112;:? 0150 | +3% £10mv || +-107C = +10%  |100-500 mi/min -
(330 |20-2¢ |0-27 | Saslp.ctio | 372 12233 | 4 R39 | fewwifmn | O-Fa
335" [ v 0-29 154 (o0 {392 [2233] ' [/s] " 030
20 | ¢ 105 |8 FHpoN (329 (219 | & 127 3 0. HG
326 | " 109 |6o9 [potn | 362 [453) | & 1127 |05
PHe | v 1079 [595(no®l | 390 1250l | & | 126G - 4-Gd
[345 " 009 |59210.0%31327 (2493 | & | /125 '- 0-20
136 [ V" 109 [5951 0. 0B 398 |2492] & |Fo-72 | « |0:36
355 | « o090 |5.95|¢0.00%il3¢2 |2¢4-99| ¢ (285 ] 4-90
[Y00] 7 Th.®l 594 [0.090]| s |3seg | S (613 ; [- O
Mos | " 0.75 1595|0079 1349% [as1x2x| ¢ [59.7 " 1o
J4/(0 v |p(eq 1593 0B Hol | dSiF | H [354 0 /20
5 1 v 1033 |5 99 |g.061 | 404 534 | ¢ 185 Z 20
Jzol w05 (599 [pufp2 | 407 | 26,20 B (0.2 | 1t | /44
[Has] v o F-|Gooh.0P0 | Yo% | 25951 ¢85 | 199 ! /.50
[430)] ~ Colllect CBO-SPH-GWPpR-05/15 ’
4261 (olleeb>hp- 1eRD Solf- GWdd P05
SAMPLE INFORMATION
Dilution: Sodium Persulfate Reading
Mnoms-. gk‘\' ?\Wn od &? : u
Coftect"poceme at /430
Qoiles i TS U\‘Dﬁ H Aa



PROJECT NUMBER WELL NUMBER
@ CH2NWVIHILL, 4.—Oq‘ LUn '3 SHEET 1 oF 1
i GROUNDWATER SAMPLING DATA SHEET y
PROJECT: DaTE: S/ /%
[rocaion: WEATHER:

[PumP TYPE {circle one): PERISTALTIC SUBMERSIBLE OTHER: FIELD TEAM% D G \ 0(
|PURGING/SAMPLING METHOD (circle one): LOW-FLOW VOLUMETRIC . =143%87%

TOTAL DEFTH GF WELL: {FT BTOC) start v | S0
INITIAL DEPTH OF WATER:M(FT BTOC) | 4" DIAMETER = 0.653 GAL/FT | END TIME
WATER COLUMN: {F7) WATER QUALITY INSTRUMENT MANUFACTURER & MODEL.
INSIDE DIAMETER OF WELL: i) WATER QUALITY INSTRUMENT SERIAL #:
WELL VOLUME: {GaL) TURBIDITY METER MANUFACTURER & MODEL:
TURBIDITY METER SERIAL #:
TOTAL PURGE VOLUME: E‘t (GAL) WATER LEVEL INDICATOR SERIAL #:
WATER QUALITY PARAMETERS _
Depthto Specific T P Cummulative
Time Witér 0o pH Conductivity ORP Temp Salinity Turbidity Flow Rate Volume Purged
ft mg/t. SU mS/cm my 'C NTL ml/min gal
Stability +0.10 mg/L = -
< .1, = =
e 0Sft or10%of | 018U +3% +10 mV +/-10°C +10%  1100-500 mb/min

255 WS 675 (611030 [ v20 [14.69 CCo KX

1000 0.2 1655 [0.41 [ 129 .49 B~/

955 0.01 |44 |pYio | 15 [95.2]) 46

16 066 [CHVIAZT [ 123 028 25
%;% 0.7 | 120 [0z 249

420 .00 (22106 | VX)) P05 a4

U5 T 10m or b, 27a s L6 e
0.0

IO 10X TE0 [96.85 ¥

|25 , 10.00 o, [O0-220] 1¢H [90.77 el Ll

0T Y00V GO0 E] (68 [720.6% RIS Q3a|

1445 [’@lleﬁc;amg‘)l C RO~ (wos-PEIX

SAMPLE INFORMATION

Dilution Sodium Persulfate Reading

NOTES:




[PROJECT NUMBER WELL NUMBER
(992H09. FT f< CHD MW, |sHest 1 oF 1

@ CH2Z2MHILL
-

GROUNDWATER SAMPLING DATA SHEET

PROJECT: AJEL-CABD  Expanded SE

JLacamion:

WEATHER: (Y pr ) (il

OATE:. ()4/95 [/ @

OTHER:

Aie-CBD | Crosoiate Brach, M
|Pume TvPE (circle ane): PERISTALTIC
|PURGING/SAMPLING METHOOD (circle one): LOW-FLOW

VOLUMETRIC

FIELD TEAM:

Cayrla

i
siare:

TOTAL DEPTH OF WELL ﬂ‘ 05 (FTBTOC)

INTIAL DEPTH OF WATER: B4 347 (FraTac) |

4" DIAMETES = 0.653 GAL/FT |

WATER COLUMN C_.'.} F( o [FT)
S~

sarnve_JfO0

! .
{

END TIME Z éiﬁ

WATER QUALITY INSTRUMENT MANUFACTURER & MODEL:

INSIDE DIAMETER OF WELL: {iN) WATER QUALITY INSTRUMENT SERIAL #: ] (o "0‘72,
WELLVOLUME: _/ r B {cay TURBIDITY METER MANUFACTURER & MODEL
TURBIDITY METER SERIAL #; ———r0
TOTAL PURGE VOLUME: 2 25 {GAL) WATER LEVEL tNDICATOR SeriaL & C~ 1D B8 e v
WATER QUALITY PARAMETERS ;
e D\’\:’;:'e:" 00 pH Coi‘ﬁ:::i w| o Temp Salinity | Turbidity | FlowRate v';"m:“;:‘:g": 2
ft ma/L Su __mSfem mv 'C NTU mL/min gal

;‘:::L"‘z | <osk i&iﬁ;‘ﬂ +-0150 | +3% t10mv | 420 | - +10% | |100-500 mi/min =
| 130 [ M| 127 |34l d el 141D (1353 | g 19t | Joomfun | 0.2
135" | 3| 012 0D 0330 ] i [13.33 [).% | 134 " 0. 20
40 13493 @ | (ooH| 03B 1o 1375 [0 |40 i 040
pas 124992 | @ apclo?as) ) 113Fo[aqg [ ! 0-50
50 |34 | ‘g 77 67{9 U3 [ 277 H.3 905 [ * 000
tisg [34:qp| of x| 030l | 405 03 (35| U O 20
[P0 | 349 F |(p3206-709 | 121 | jyonlps [yzg | « 0-€o
205 [34931 @ (10739 |p.9c0 | 125 | 1448 | 0.2 2% # 0-90
210 13405 B 635 lpegz [ 126 | 3403 |az [ © /0
215 13983 | & 1002 (H 60T 25 | y4p[p3 295 | ° L
2201 (olfged [y bos- dloa -biy/e )

Dilution:

Sodium Persulfate Reading:

SAMPLE RFORMATION. CB5D - S05 - G (a0l - O [ 25

Smmr,nﬂ kol & /220

- Vm‘p sei-ok H2'




@ CH2ZIVIHILL
“saiie

PROJECT NUMBER WELL NUMBER
1 -.) ‘(\h“’ﬁw 0)-’ SHEET 1 eF 1
GROUNDWATER SAMPLING DATA SHEET

PROJECT: DATE. 725 /1%
|ocamon: WEATHER: !
[pPump TYPE (circle one): PERISTALTIC SUBMERSIBLE OTHER: FIELD TEAM:
PURGING/SAMPLING METHOD {circle one}: é‘_‘: LOW-FLOW % VOLUMETRIC
TOTAL DEPTH OF wsu:_ra; (FT BTOC) STARTTME __ | 125
INITIAL DEPTH OF WATER: _h ] {FT BTOC) | 4" DIAMETER = 0.653 GAL/FT | END TME
WATER COLUMN; (£T) WATER QUALITY INSTRUMENT MANUFACTURER & MODEL
INSIDE DIAMETER OF WELL: (i) WATER QUALITY INSTRUMENT SERIAL #:
WELL VOLUME: (GAL) TURBIDITY METER MANUFACTURER & MODEL:

TOTAL PURGE VOLUME: 5 {GAL)

TURBIDITY METER SERIAL #
WATER LEVEL iNDICATOR SERIAL #:

X WATER QUALITY PARAMETERS ]
rme | wmer | % P | oy | O | Teme | seniy | Tubdry | pewhaie | GRS
ft mg/l: su mS/em mvV 'C NTU mL/min gal
;‘::::";‘L <05 ft *:_‘112:? +/-0.18U +£3% +10mV +/-10°'C - jms 100-500 ml/min -
HHQ 129201566 1(,33 |U3R] KI0D5 [le].(A L\ |d200
LY 26 .2/ 10 71 199 (1473 2l
(60 1 1 [0 b7 Qﬁ 197 11652 152
(g5 | 5.1 (#0357 %) h [ 106
(200 435 1671 [OZ57 5.2) .3
1205 85 1665 (G253 | \85 [15.2% )
1210 oY .62 |05 ] 199 |15 40 bk
5 9% [ [63H/ [ 191 [159) 2.5
| 220 4.27) ug 0351 [ 190 (1% %\
| 208 452 1667 10,449 | 0 115 L. %
N30 1 Vv 1920 (66 10%49 [ 190 (1550 S22 1\ 5op)
1229 [Colleck Epumph [N 7

D-05- M (Gwo- VY19

SAMPLE INFORMATION

INOTES:

Dilution.

Sodium Persulfate Reading




e CH2Z2MBHILL
i

TPROIECT NUMBER WELL N!'.Lh_ﬂBER
69244 . FT F‘Sﬁ P05 ~ M0 | swEET 1 oF 1

GROUNDWATER SAMPLING DATA SHEET

FroEc: o4 aF 20 - C 2L >

pate: Y 157/

WEATHER: ([ owack

Ll

/

LOCATION: gafte. [Besch, M
PUMP TYPE {circle one): PERISTALTIC SUBMERSIBLE OTHER: /nEprsAM:,J_—(_[w{‘_ 5 Vs
|PURGING/SAMPUING METHOD {circle one): LOW-FLOW VOLUMETRIC 2 vl
TOTAL DEPTH OF WELL .5 % (FreToc) stakTmE ! LY
INITIAL DEPTH OF WATER T~ (FT BTOC] [ a Diamerer= 0653 GaFT | gnoTME 12 S
WATER COLUMN (FT} WATER QUALITY INSTRUMENT MANUFACTURER & MODEL
INSIDE DIAMETER OF WELL {IN) WATER QUALITY INSTRUMENT SERIAL #°
WELL VOLUME (GAL) TURBIDITY METER MANUFACTURER & MODEL.
TURBIDITY METER SERIAL ¥:
TOTAL PURGE VOLUME L_‘i: i (GAL) WATER LEVEL INDICATOR SERIAL #:
4 | WATER QUALITY PARAMETERS ]
e 03:::;? oo pH C;‘;‘:S:M oRP Temp Salinity | Turbidity | FlowRate v?l‘ﬁ:‘:g: 2
ft _mg/fL SU ms/cm mv 'C N NTU mUmIn gal
;‘2’:11 <05f *::;ig;'g" #0150 | +3% +10mv | +/-10°C = +10%  |100-500 mi/miin =
(125 oy lses  |Fozg o8P 1dT | H4S| — [l F [0 |
Hzo 2916 (460 16,42 [0.139 1286 [ WK —— {2 | o= |
w5 2641 1555 6.9z e 1t#a[\es liL.x9 ) — [6i.H ]| te®
nHe [lg. sy 1401 16- o513 M3 — [37F.2]!1°¢C
(tels |2g.69|5 0L L .46 O0-1xA( 40 |)d-90] — 123.) [\eo
uso e A [d gt e #Ze -ze8[\ g2 [ ac] — Tz [oes
tese (2420 wilge [b W4 [0 AUA[\A0 [0 | — 2.5 (e
400 [74.4H g | Ol Uil igd [\ — 9.3 | (2°
1l | la.6 U.5YHe.60|p.151] 1046 | A1 — | 2.5 | oo
V2L 79.99] a2t L 6 L0 29 \G6 [ 'S-31] T [6- | (o=
2\S | zamolt collebte s o Fg
7 o
SAMPLE INFORMATION
Dilution: Sodium Persulfate Reading
NOTES:
%0 F
< \B-R
.
™ A



Appendix D
Monitoring Well Survey Report



Surveyors Report

Monitoring Well Elevations and Positions
CLEAN 9000 - CTO JU23
Naval Research Laboratory — Chesapeake Bay Detachment

Chesapeake Beach, Maryland

1) Initial Project Control

Horizontal and Vertical datum

Bowman Consulting Group (BCG) performed horizontal and vertical location of new six (6) monitoring
wells and one existing monitoring well for the project “CH2m-Navy Clean 9000-CTO JU23"” at the address
5813 Bayside RD, Chesapeake RD, Chesapeake Beach MD, 20732 on April 25, 2018. This work is done
based on the existing survey control established by Bowman on March 21-24, 2018. This control is on
NAD83(2011) for horizontal and on NAVD88 vertical datum. The horizontal datum for GPS1 was
calculated using OPUS Project (See data Sheet “5 Mark gpsl.pdf attached) and vertical datum is based
on the NGS monument on site J133 (For more details see the survey report titled “CH2m-Navy Clean
N62470-16-D-9000”). Bowman did a verification of horizontal and vertical datum of existing surveying
control. We used only Magnet Tools (Topcon) to post process all GPS Static Observations. GPS 1 is tied
to CORS for horizontal and for vertical NGS Monument J133 is used as BM (See the picture below).

Morthing,
USFeet

15500000

15450000

15400000

15350000

15300000

bowmanconsulting.com



BCG performed static observations on two GPS control (GPS9 and GPS18), which we used for the

location on both areas as shown on the picture below:

Northing,
USFeet

15331500

15331250

15331000

15330750

15330500

15330250

15330000

i

Table 2 below has the result of these verifications:

Table 2
Diff=EX Control on Site — Verification (USft)

(NAD 1983(2011) & NAVD 1988)

AGrid Northing AGrid Easting AElevation
(Usft) (USft) (USft) Name
0.053 0.004 0.014 | J133(HV1569)
0.014 0.014 0.001 | GPS18
0.008 -0.009 -0.027 | GPS9
0.033 -0.009 -0.015 | GPS1




Table 3 below has the existing control used:

The vertical locations are on NAVD88 based on existing control. GPS 17 and GPS 9 are used as
Benchmarks. We run digital level loop on all these wells and new temporary points set using total

Existing control on site used for horizontal and vertical

Table 3

locations(NAD83(2011) NAVDS88

Name

North

East

ELV

CODE

1

361481.1770

1446230.1160

125.7460

BASE

9

361361.5440

1444505.7600

155.0450

GPS9

17

361406.9880

1445430.7160

118.3830

GPS17

18

361532.1440

1445602.4650

121.4310

GPS18

stations on each site. Table 4 has the first loop as you see below:

CH2M17 2018-04-25.DAT

Table 4
CH2M-Navy CLEAN 9000 CTO JU23 (DL-TRIMBLE) 2018-04-25

LOCAL DIFF=NAVD&8- ELV DIFF=RIM-
NAME ELV DESC NOTE LOCAL NAVD88(USFEET) PVC

17 | 118.3830 | GPS17 BM 0 118.3830

1000 | 117.5224 | GR 117.5224
CBD-SO3-

1001 | 120.5694 | RIM MWO1 120.5694
1002 | 120.4839 | PVC 0 120.4839 0.0855
1003 | 121.2128 | GR 121.2128
1004 | 124.2353 | RIM 124.2353
1005 | 124.3038 | PVC SO3-MWO03 0 124.3038 | -0.0685
1006 | 118.6082 | NLS 1504 0 118.6082
1008 | 129.3192 | GR 129.3192
1009 | 132.2493 | RIM 132.2493
1010 | 132.1621 | PVC S04-MWO02 0 132.1621 0.0872




1012 | 134.4753 | GR 134.4753
1013 | 137.5709 | RIM 137.5709
1015 | 137.6048 | PVC SO04-MW03 0 137.6048 | -0.0339
1018 | 118.3865 | CLOSE/17 0 118.3865 -0.0035
Average Distance back
and forward
Db= 523.37'
Df= 549.24'
Field Notes:
7 e oig-od-=es— 7
P STOoTA  TisStAr
_ | ,% fes oo, Cddtbl
| DeMd DL TRIMALE el EEEEREEEEE Ok{ NPT Fo |3 <4L4
START B _ops (g LV 118385 AEENERENESENREEsASuAREASNSEEE S
LE1eh | FiELD
BS |aps iz |ELY=116.383
3 2 | !
§ s5. | (90 (GE
i ¥ 55 .{gs‘«‘f —}Z_JN_( | e L ~
e TP | (007 ?vC/EQ‘,w“?TEq"QQ‘W_'rf““""ft
| TP | Sl labas
U - | !
NP5 oo SR
S = S [twod UM ; |
glll TP ltoes~ Pvc /593-mW.03124.3058
P 1006 ";;rzs/ayiwfq{ 186082 _118.69F
-r? WLks
;\J- 55 .(09‘3 _IG?_
3| 55 (009 RIMN | N
S 7P lLoro  PvC [sed-MW-02 132.1621|132.165
- TP .rl'-’“' |
§) 55 loll | GR
5‘) 35 gol% | RiM_| |
af Tp‘,j?*;:f'i"d {504-;4.4.63 I3%. godg 15%- 603 iy
e TP 1ol | |




Table 5 has the digital level loop for the second site:

GPS9 2018-04-25.DAT

Table 5
CH2M-Navy CLEAN 9000 CTO JU23 (DL-TRIMBLE) 2018-04-25
LOCAL DIFF=NAVD88- DIFF=RIM-
NAME ELV DESC NOTE LOCAL ELV PVC
NAVDS88(USFEET)
9 | 155.0450 | GPS9 BM 0 155.0450
1503 | 142.7071 | GR 142.7071
1504 | 145.5820 | RIM 145.5820
2501 | 145.5803 | PVC SO5-MW03 145.5803 0.0017
1505 | 145.7043 | GR 145.7043
1506 | 148.5547 | RIM 148.5547
2502 | 148.5966 | PVC SO5-MW02 148.5966 -0.0419
1507 | 151.9588 | GR 151.9588
1508 | 154.6876 | RIM S05-MWO01 154.6876
2503 | 154.7118 | PVC 154.7118 -0.0242
2504 | 150.7656 | NLS 1551 0 150.7656
2505 | 155.0445 | CLOSE GPS9 155.0445 0.0005
Average Distance back
and forward
Db= 440.67
Df= 404.33




Deife . UU _ recmmes

START RBM| HPSF Y Llv= (55045
Rs | oty | Sw=isy 04y |
P | 2500 |98 | € s
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|ss ys°4 Rim |/4y. 582 145.58 D
L e  250[ PV</sa5pwe3 /45-5803 /45. 82
55 -IS‘(RS— G T
55 1506 Rim | /48.554F 14B. 558
TP |2502 Pvc/305 mwog 146.5%66 148596
55 tFS‘c‘;'— :(..'2 _
S5 |I508 |Rim . U—‘fvéﬂiu_ 154.685
TP ‘23—03 Ipvc_)fiog.mw‘)l :5‘43;19_:_ 154,303
TP '25-04 '.'»;5/}5{/ _;56‘.?6;‘.-}’,: [150. 761
TP 2505 | ctosE|
D = 00065
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Dy =494 33]
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m

BCG did not adjust these loops, because the miss closures are less than 0.01 usft.

2) Methodology used for horizontal and vertical locations of monitoring wells

BCG used control base lines GPS-17-18 to locate wells on the site one (1) and control base lines GPS 9-10
for the location of the new monitoring wells on second site. See file 3 CH2M-NC-900-1196 2018-04-
25.RWS5. Total station Topcon PS103A was used for the horizontal locations of all wells. The picture
below has the location and the base lines used for all wells. The vertical location of all wells and new
temporary points set on site are based on the digital level loops using points GPS-17 and GPS-9 as

benchmark.




The table below has all points on NAD83 (2011) and NAVD88 datum. The elevation of the top inner
(plastic/ PVC) well casing with the well plastic cap removed is based on level loop, which are used as a

turning points. The top of steel casing (RIM) with the cover of protective removed and ground shots are

based on level loop as a side shots. Table 6 below has the final values of the text file for all locations on
NADS83(2011) NAVDS8S:

Table 6
CH2M-Navy CLEAN 9000 CTO JU23 SPC83_NAVD88 2018-04-25.txt(Well elevations from DL)
Name North(usft East(usft) Elv(usft) CODE Note
1500 | 361356.4900 | 1446128.7580 129.2490 | CHK
1501 | 361407.0330 | 1445430.7400 118.3510 | RTK /CHK IPF /GPS17
1502 | 361532.1630 | 1445602.4500 121.4010 | RTK /CHKIPF
1503 | 361532.1260 | 1445602.4470 121.4280 | IPF /18
1504 | 361494.9440 | 1445244.9960 | 118.6082 | NLS ELV from DL_RUN
1505 | 361406.9860 | 1445430.7190 118.3660 | CHK /17
1506 | 361455.8480 | 1445297.1580 | 117.6580 | CON1S
1507 | 361456.7630 | 1445294.9140 117.6440 | CON1
1508 | 361459.0440 | 1445295.9310 117.6140 | CON1RECE
1509 | 361460.4140 | 1445295.5610 117.4320 | BOL
1510 | 361458.6330 | 1445299.2040 117.3910 | BOL
1511 | 361454.5720 | 1445298.0220 117.5950 | BOL
1512 | 361455.9420 | 1445293.5670 117.7090 | BOL
1513 | 361458.8990 | 1445296.9420 | 117.4650 | GR
1514 | 361457.5240 | 1445296.3890 120.5694 | RIM /CBD-SO3-MW-01 ELV from DL_RUN
1515 | 361457.5050 | 1445296.4690 120.4839 | WELL/CBD-SO3-MW-01 PVC ELV from DL_RUN
1516 | 361390.6430 | 1445251.7960 | 121.2020 | CON2 S
1517 | 361388.9910 | 1445250.9640 121.2910 | CON2
1518 | 361389.7850 | 1445249.2860 121.2720 | CON2
1519 | 361391.3670 | 1445250.0700 121.2650 | CON2 CE
1520 | 361392.3650 | 1445249.9880 | 121.3040 | BOL




1521 | 361391.0590 | 1445252.6610 | 120.9290 | BOL

1522 | 361388.1750 | 1445251.3020 | 121.0930 | BOL

1523 | 361389.4750 | 1445248.6180 | 121.2900 | BOL

1524 | 361391.2620 | 1445250.9480 | 121.1830 | GR

1525 | 361390.3360 | 1445250.4870 | 124.2353 | RIM /SO3-MW-03 ELV from DL_RUN
1526 | 361390.2850 | 1445250.5660 | 124.3038 | WELL /SO3-MW-03 PVC ELV from DL_RUN
1527 | 361485.0350 | 1445076.5140 | 129.4310 | CON3 S

1528 | 361485.2030 | 1445074.6580 | 129.5090 | CON3

1529 | 361487.0100 | 1445074.9400 | 129.4340 | CON3 RECE

1530 | 361487.4900 | 1445074.3590 | 129.3840 | BOL

1531 | 361487.2960 | 1445077.4060 | 129.2140 | BOL

1532 | 361484.5100 | 1445077.1750 | 129.3740 | BOL

1533 | 361484.4950 | 1445073.7670 | 129.5170 | BOL

1534 | 361487.1190 | 1445076.0680 | 129.3370 | GR

1535 | 361486.1120 | 1445075.6890 | 132.1621 | WELL /SO4-MW-02 PVC ELV from DL_RUN
1536 | 361486.1200 | 1445075.6180 | 132.2493 | RIM /SO4-MW-02 ELV from DL_RUN
1537 | 361471.1580 | 1444986.6990 | 134.5570 | CON4 S

1538 | 361471.2580 | 1444984.9140 | 134.6330 | CON4

1539 | 361473.0910 | 1444985.0460 | 134.5670 | CON4 RECE

1540 | 361473.7550 | 1444984.6000 | 134.6580 | BOL

1541 | 361473.5270 | 1444987.5710 | 134.1900 | BOL

1542 | 361470.6950 | 1444987.7430 | 134.3780 | BOL

1543 | 361470.5040 | 1444984.3320 | 134.7440 | BOL

1544 | 361472.0410 | 1444985.8390 | 137.6048 | WELL /SO4 MW-03 PVC ELV from DL_RUN
1545 | 361472.0660 | 1444985.7440 | 137.5709 | RIM /SO4 MW-03 ELV from DL_RUN
1546 | 361473.1130 | 1444986.2080 | 134.4300 | GR

1547 | 361407.0080 | 1445430.7190 | 118.3710 | CHK/17

1548 | 361361.5370 | 1444505.6830 | 155.0770 | CHK /9

1549 | 361795.2570 | 1444471.1380 | 156.7160 | CHK /10

1550 | 361795.1470 | 1444471.1580 | 156.6510 | CHK

1551 | 361671.8270 | 1444617.4190 | 150.7656 | NLS ELV from DL_RUN
1552 | 361361.5430 | 1444505.7590 | 155.0300 | CHK /GPS9

1553 | 361699.8350 | 1444602.2370 | 151.8140 | BOL

1554 | 361701.0890 | 1444605.3830 | 151.6820 | BOL

1555 | 361704.0830 | 1444603.9790 | 151.8050 | BOL

1556 | 361702.5560 | 1444604.5570 | 151.8710 | GR

1557 | 361702.7680 | 1444601.0670 | 151.8610 | BOL

1558 | 361700.9450 | 1444602.6520 | 151.9190 | CON5S

1559 | 361701.5980 | 1444604.3520 | 151.9330 | CON5

1560 | 361703.3440 | 1444603.6030 | 151.9020 | CON5 RECE

1561 | 361702.1370 | 1444603.1380 | 154.7118 | WELL /SO5 MW-01 PVC ELV from DL_RUN




1562 | 361702.1670 | 1444603.2160 | 154.6876 | RIM /SO5 MW-01 ELV from DL_RUN

1563 | 361686.7430 | 1444657.4270 | 145.2650 | BOL

1564 | 361689.7710 | 1444657.4210 | 145.2900 | BOL

1565 | 361690.1410 | 1444654.3180 | 145.9400 | BOL

1566 | 361686.5700 | 1444654.3300 | 145.8780 | BOL

1567 | 361687.4550 | 1444654.6040 | 145.8470 | CON6S

1568 | 361689.3040 | 1444654.6120 | 145.8000 | CON6

1569 | 361689.3260 | 1444656.4040 | 145.6430 | CON6 RECE

1570 | 361688.4310 | 1444656.7490 | 145.5850 | GR

1571 | 361688.4660 | 1444655.3720 | 148.5966 | WELL /SO5 MW-02 PVC ELV from DL_RUN

1572 | 361688.5110 | 1444655.3830 | 148.5547 | RIM /SO5 MW-02 ELV from DL_RUN

1573 | 361653.3370 | 1444681.2810 | 142.9980 | BOL

1574 | 361655.9050 | 1444684.3930 | 142.1920 | BOL

1575 | 361653.5580 | 1444686.3410 | 142.2720 | BOL

1576 | 361651.0570 | 1444684.0190 | 142.6190 | BOL

1577 | 361652.3450 | 1444683.7820 | 142.7990 | CON7 S

1578 | 361653.6120 | 1444682.5580 | 142.8120 | CON7

1579 | 361654.9220 | 1444683.8420 | 142.6440 | CON7 RECE

1580 | 361654.4480 | 1444684.7970 | 142.4720 | GR

1581 | 361653.7430 | 1444683.6810 | 145.5803 | WELL /SO5 MW-03 PVC ELV from DL_RUN

1582 | 361653.7930 | 1444683.6530 | 145.5820 | RIM /SO5 MW-03 ELV from DL_RUN

1583 | 361361.5540 | 1444505.7790 | 155.0390 | CHK /9

1584 | 361361.5530 | 1444505.7670 | 155.0360 | CHK /9

Table 8
Hand Taped Measurements with lid removed

NAME DIFF=RIM TO PVC | DIRECTION DIFF=RIM TO CONC DIRECTION
SO3-MWO01 0.08 DWN 2.93 DWN
SO3-MW03 0.07 up 2.91 DWN
SO4-MWO02 0.09 DWN 2.72 DWN
SO4-MWO03 0.04 upP 2.92 DWN
SO5-MW01 0.02 up 2.69 DWN
SO5-MWO03 0 EVEN 2.7 DWN
SO5-MW02 0.04 up 2.68 DWN




Table 4 on CH2M-Navy CLEAN 9000 CTO JU23 2018-04-25. xlsx file has the quality check of the field
work. There is a comparison between level loop elevations and total station locations. The picture below
has all points Google map. All RAW data and field sketch are attached to the report.
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Table 7 has the final locations of the six (6) new wells and one of existing well for checking:

Naval Research Laboratory — Chesapeake Bay Detachment

Monitoring Well Elevations and Positions
CLEAN 9000 - CTO JU23

Chesapeake Beach, Maryland

Top of Ground
Easting InneFr) PVC -gizecljiig?iaer Surface
Monitoring Well Northing (SPC83(2011) Casin_g EIevationg Elevation
(SPC83(2011) Maryland, Elevation (US Survey NAVDS88
Maryland, US US Survey | (US Survey Feet) (US Survey
Survey Feet) Feet) Feet) Feet)
CBD-SO3-MW-01 361457.505 | 1445296.469 | 120.4839 120.5694 117.465
SO3-MW-03 361390.285 | 1445250.566 124.3038 124.2353 121.183
S04-MW-02 361486.112 | 1445075.689 | 132.1621 132.2493 129.337
S04 MW-03 361472.041 | 1444985.839 137.6048 137.5709 134.43
SO5 MW-01 361702.137 | 1444603.138 154.7118 154.6876 151.8<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>